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SECTION 





Radiation Surveillance Network 


Division of Radiological Health, Public Health Service 


The Public Health Service Radiation Sur- 
veillance Network (RSN) was established in 
1956 in cooperation with the Atomic Energy 
Commission to provide a means of promptly 
determining increases in levels of radioactivity 
¥ in air and precipitation due to fallout from 

nuclear weapons tests. Prior to September 

1961, the Network consisted of 45 stations at 

urban locations operated by State and local 

health department personnel, except for 2 

stations which were operated by Public Health 

Service personnel. Following the September 
, 1961 resumption of nuclear weapons testing by 
the U.S.S.R., the Network was expanded over 
a period of a few months to 63 stations (see 
figure 1). 





Air 


Measurements of gross beta radioactivity in 
air at ground level are taken because they pro- 
vide one of the earliest and most sensitive indi- 
cations of increases of activity in the environ- 
ment and thus act as an “alert” system. A 
direct evaluation of biological hazards is not 
possible from these data alone. 

Daily air samples are collected continuously 
by a high volume air sampler with a carbon- 
loaded cellulose dust filter. Field measurements 
with a portable survey meter enable the opera- 
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tor to estimate the amount of beta activity of 
particulates in air at the station five hours 
afer collection by comparison with a known 
radioactive source. The filters are then for- 
warded to the central laboratory of the Radia- 
tion Surveillance Network for a more refined 
measurement using a thin-window gas flow 
proportional counter. Table 1 presents the 
monthly summary report of fission-product 
gross beta concentrations in surface air dur- 
ing January 1962. The data shown represent 
the activities extrapolated to the time of col- 
lection. 


Precipitation 


Continuous sampling for total precipitation 
is conducted at each station on a daily basis 
using locally-made funnels having collection 
areas of 0.4 square meter (m’). One-half liter 
of the collected precipitation is evaporated to 
dryness, and the residue is forwarded to the 
laboratory to be counted by the same method 
used for analyzing the air samples. 

The monthly averages of gross beta activity 
in precipitation, expressed in micromicrocuries 
per liter (uuc/liter) and micromicrocuries per 
square meter (uuc/m?’), are presented in tables 
2 and 3 for December 1961 and January 1962 
respectively. The total precipitation for the 
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month, expressed in millimeters, may be com- 
puted directly from the data by using the fol- 
lowing expression: 
Total precipitation (mm) = 
Total activity (yyc/m?*) 
Average concentration (uuc/liter) 
When the gross beta concentration of a given 


daily precipitation sample is too low for re. 
liable measurement, an activity (yuc/m?*) cal. 
culated from the minimum level of detection is 
included in the monthly summation of activity. 
In the event that the sum of such “less-than” 
activities is greater than one-tenth of the total 
gross beta activity for the month, the monthly 
activity is reported with a less-than (<) sign. 
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FIGURE 1.- 


RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS, JANUARY 1962 


106 




















mo ne 


T 


“ABLE 1. 





Station 





City 
Adak 
Ancn ‘ 
Attu 

| Bay 
i nKS 


Nome 
yint Barrow 
Paul Island 


oenix 


t 


I 
I 
Li 
Berkeley 


Washington 
Jackson ville 
Ml 


Agana 
Honolulu 
Boise 





| Weighted average obtained by summing the products of individusl sampling times 


lividua) samplir 


Qt 
City 
Adak 
Ar orage 
Attu 
( Bay 
inks 
ineau 
A iA 
Point Barrow 
t. Paul Island 
enix 
Little Rock 
serkels 
Los Angeles 
Den ve 
lartford 
Washingtor 
ackson ville 
M 
Atlanta 
\ a 
nolulu 
S gfield 
A inapolis 
iowa City 
LopeKa 
Frankfort 
New Orleans 
Augusta 
Baltimore 
* Da yte 


location 
Number 


samples 


Arizona 
Arkansas 25 


California 26 
California 24 
Colorad¢ 25 
Connecticut 27 
om ch 29 
Florida 26 
Florida 28 
Georgia 27 
Guam 29 
Hawaii 28 
Idaho 26 
Illinois 29 
Indiana 27 
lowa 26 


Kansas 25 
Kentucky 25 


Louisiana 25 
Maine 30 
Maryland 27 
Massat hu ett 25 


ig times, 


TaBLe 2.—GROSS BETA ACTIVITY IN PRECIPITATION, RSN, D 


GROSS BETA ACTIVITY 


(Cc 


OF PARTICULATES IN AIR, RSN, JANI 


Yoncentrations in “uc/m 





Maxi- 
mum 


Mini- 


mum 
0.70 

1.1 
0.20 
<0.10 

2.0 
0.25 
<0.10 


Concen- 


tration 


liter 


MuC 


| a 


O60 
, 480 


, 3380 


0.96 
$ 
2.8 
« 
) 
Y 


City 


Lansing 


5.6 || Minneapoli 


2 J ickson 
4 Pascagoul 
5 Jefferson ( 
2 || Helena 
2 || Lincoln 
} 
4 


; 


Station location 


i Missis i] 
ty Mi 


\ 
4 Trenton New J 
5 Santa F¢ New Mex 
3. Albany New York 
4.3 New York New Yo h 
12 Gastonia North Ca 1 
5. Bismarck North Dak 
7.2 || Columbus Ohio 
12 Oklahoma ( ity Oklaho i 
12 Ponca ity Oklaho ; 
5.8 || Portland Oregon 
8.9 || Harrisburg Pennsylvania 
8.0 || San Juan Puerto Rico 
8.5 || Providence thode Island 
5.9 |} Columbia South Carolina 
2.2 Pierre South Dakota 
3.2 || Nashvil rennesse 
7.1 Austin Texas 
5.4 El Paso Texas 
5.2 || Salt Lake City | Utah 
6.0 Richmond Virginia 
5.7 Seattle Washingt 
8.0 || Madison Wisconsin 
6.6 || Cheyenne Wyoming 
6.2 || Sundance: W yon 
5.1 
5.4 || Network average 


and 


37.000 
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the corresponding activ 


Station location 
Activity 
uuc/m 
Cit 
Lan \i 
15,000 Minneayp< Ay | 
Jackson \I 
- Pascagoula Vi 
28 .000 Jeffers« Cit Mo 
166,000 Helena Mio 
Lincoln Nebr 
lrenton N. J 
Santa | N. M 
Albany N. ¥ 
New York A y 
27 300 Gastonia N 
19,006 Bismarck NN ) 
15,300 Columb .) 
$,600 |} Oklal a ( Okla 
170,000 Ponea Cit) O} 
a4 O00 Portland ) 
14,000 Harrisburg I 
San Juar PR 
110,000 Providk f I 
Colu! i { 
56, 000 Pierre 5s. D 
37,000 Nashville lenr 
Austin Tex 
340,000 || El Paso lex 
23,000 Salt Lake City Utal 
20,000 || Riel yd Va 
Seattle Was! 
140,000 Madison W 
Chevenne Wvo 
sundance W 


ARY 


1962 


0 en 
‘ : 
t y 
dps i 
1 
: 
RC 


17 





i 
' 
| 
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TaBLe 3.—GROSS BETA ACTIVITY IN PRECIPITATION, RSN, JANUARY 1962 


Station location 


= Concen - Activities 
tration (upc/m*) 
City Stat puc/ liter) 
A dak Alaska ® 
Anchorage Alaska 6,100 27 ,000 
Attu Alaska — 
Cold Bay Alaska — 
Fairbanks Alaska 1,920 32,000 
Juneau Alaska 3, 20K 690 , 000 
Kodiak Alaska 
Nome Alaska 
Point Barrow Alaska 
St. Paul Island Alask 
Phoenix Ariz 
Little Rock Ark “ 1,370 300 ,000 
Berkeley Calif 1,530 66,000 
Los Angeles Calif 1,150 &4 000 
Denver or 95 2,200 
Hartford Conn 2,610 160,000 
Washington Ll). ( &1l 30,000 
Jacksonville } 1,240 56,000 
Atlanta Ga 1,300 150,000 
Honolulu Hawaii 1,230 19,000 
Boise Idaho 7,060 160,000 
Springfield Lil W) 5,400 
Indianapolis Ind 2, 680 290 , 000 
lowa City lowa 901 33,000 | 
Topeka Kans 1,310 33,000 | 
Frankfort Ky 842 3,400 
New Orleans La 1,990 180,000 
Augusta Maine 1,540 100 ,000 
Baltimore Md 
Lawrence Ma 2,610 124,000 
Lansing Mich 2,670 130,000 


® Dash denotes no sample received. 


Station location 


a a Concen- Activities 
tration | (spc/m?) 
City State (upc/liter) | 

Minneapoks Minn 1,730 17,000 
Jackson Miss 1,050 200 , 000 
Pascagoula Miss 1,590 26 000 
Jefferson City Mo.... 1,360 49 000 
Helena Mont... 707 8500 
Lincoln Nebr - ~ 
Trenton N. J — - 
Santa Fe N. M 2,430 35 00K 
Albany N. Y 1,290 65. OM 
New York >= 4 — - 
Gastonia N.C 1,470 220 000 
Bismarck N. D 1,010 8, 300 
Columbus Ohio... 2,160 140.000 
Oklahoma City Okla. 189 1,800 
Ponca City Okla 2,460 18.000 
Portland Oreg- 1,290 42 000 
Harrisburg Pa. 3,780 31,000 
San Juan r. Be 1,290 29 , 0K 
Providence R. 1 1,640 170 ,000 
Columbia S. ¢ 1,640 280 , 000 
Pierre 8. D 2,310 240M 
Nashville renn 331 35,000 
Austin Tex. 1,740 32,000 
El Paso Tex 1,380 37,000 
Salt Lake City Utah 2,380 36,000 
Richmond Va. 770 110,000 
Seattle Wash 1,110 50,000 
Madison Wis 1,150 34,000 
Cheyenne Wyo 170 2,100 
Sundance Wyo - 

Agana _— 


Guam... 


Surface Air Radon. Thoron. and Fission Product 








Gross Beta Concentrations at Cincinnati, Ohio 


Division of Radiological Health, Public Health Service 


The determination of natural background 
radiation in our atmosphere is useful because 
the exposure levels from natural radiation can 
be used as a base for comparative evaluations 
of exposures from artificially produced radio- 
nuclides. Natural radioactivity in surface air 
is attributed to a number of unstable nuclides 
other than those produced by man. The earth’s 
crust contains trace amounts of uranium and 
thorium that occur naturally and which decay 
through a series of their daughter products. 
These decay products of uranium and thorium 
are introduced into surface air through their 
rare gas daughters, radon (radon-222) and 
thoron (radon-220), which in turn continue to 
decay through the uranium and thorium series, 
respectively. The radon and thoron content of 
air depends on the escape of these rare radio- 
active gases from the earth. Concentrations 


depend on prevailing atmospheric conditions 
such as moisture, porosity, and temperature. 
Most of the natural radioactivity in surface 
air is due to radon (Rn***) and its daughters. 
Thoron (Rn**°) and its daughters contribute 
much less because of thoron’s short half-life 
and hence, a lower diffusion rate from the soil. 
Radiological Health Research Activities, Re- 
search Branch, Division of Radiological Health, 
Public Health Service, performs a continuous 
daily sampling program for radon 
thoron (Rn**°), and gross beta fission product 
concentrations in surface air at Cincinnati, 
Ohio. The gross beta activity of atmospheric 
particulates, when measured several days after 
sample collection, is principally due to arti- 
ficially produced radionuclides. 
Radon-222 concentrations 


are determined 


from alpha measurements made immediately 
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D0 , 000 
26, 000 
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40,000 
1,800 
18,000 
12.000 
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29 000 
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35 , 000 
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37 000 
$65, 000 
10,000 
0) ,000 
$4 000 
2,100 
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after the sampling period (24 to 72 hours) has 
ceased. Radon-222 (a.m.) concentrations have 
been corrected for any radon-220 daughter in- 
terferences. Radon-222 (p.m.) concentrations 
are derived from alpha measurements made in 
the afternoon (3 p.m.) approximately 7 hours 
after the new sampling period has begun. 
These values are from the same filters that are 
counted at 8 a.m. the following day. Radon-222 
(p.m.) concentrations are uncorrected for any 
radon-220 daughter interferences. Radon-220 
concentrations are determined from alpha 
measurements made on the sample used to 


Taste 1—SURFACE AIR RADON (Rn™), THOR! 


evaluate the corrected radon-222 (a.m.) con- 
centrations, but are counted 7 hours after the 


S 


ampling period has ceased. Reported values 


are corrected to the time of removal of the filter. 


The data are now computed by an electronic 


data processing system which is programmed 
for thirteen four-week periods per calendar 
year. The data for the period January 2—Janu- 
ary 26, 1962 appear in table 1. 


\N 


REFERENCE 


Setter, L. R. and G. I. Coats, “The Determination of 


Airborne Radioactivity,” American Industrial Hy- 
giene Association Journal, 22, No. 1, Feb. 1961. 


(Rn), AND FISSION PRODUCT GROSS BETA 


CONCENTRATIONS AT CINCINNATI, OHIO, JANUARY 2-26, 1962 


Continuous sample collection 


End of sampling period Sample 
change 
time 
January 2 081 
3 O81! 
4 0800 
5 0800 
8 0800 
9 0810 
10 0800 
1] 0818 
12 0810 
15 0807 
16 03809 
17 0801 
18 0801 
19 0805 
22. ORg01 
23 O805 | 
24 0800 
25 0805 
26 0807 
Average 
Range of counting errors (26 
Maximum 
Minimum 
* Sample period and volume does not apply to this column. 


Radioactivity Measurements in Surface 


Near the 80th Meridian (West) 


U.S. Naval Research Laboratory 


Radioactivity measurements of surface air 
samples collected at various sites near the 80th 
Meridian (West) have been made since 1956. 
Sampling locations are shown in figure 1. This 
program is operated by the U.S. Naval Re- 


Rn??? Rn" Rn Beta 
Sample 8 a.m. 3p.m.® pyuc/ms activity 
period Volume puc/m? pc/m* puc/m* 
hours m* 
4.4 113.8 190 220 0.7 $1.34 
24.0 30.3 220 170 0.8 +. 87 
23.7 29.4 120 130 com 11.36 
23.9 29.5 | 200 110 2.3 11.59 
71.9 89.8 110 100 0.7 10.46 
24.1 30.2 | 150 140 0.4 516 
23.8 | 30.4 160 140 0.4 95 
24.2 | 30.9 280 140 0.7 3.68 
23.8 29.9 310 110 0.9 4.63 
71.9 88.3 | 100 140 0.9 11.31 
24.0 29.9 | 110 60 0.4 ag 
23.8 30.0 | 120 | 130 0.4 22 
23.9 30.1 | 150 140 0.4 ».49 
4.0 30.2 | 130 130 0.7 10.92 
71.9 | 88.3 | 80 190 0.6 0.24 
24.0 29.8 110 120 4 4. 2 
23.9 29.5 180 140 hon 8.03 
24.0 29.7 160 170 0.7 7.64 
24.0 29.6 300 4 


Air 


search Laboratory (NRL) with the cooperation 
of interested agencies of the United States, 
Canada, Ecuador, Peru, Bolivia, and Chile 
which have made the actual sample collections 
and forwarded them to NRL for analysis. 
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Partial financial support of this program is pro- 


T T t T 

vided by the Division of Biology and Medicine, ; ee ae 

U.S. Atomic Energy Commission. ap JA 2D 
The sampling procedure involves drawing ry S Ay) - . 7 

air continuously at a rate of approximately Ln: nah an creemane $0 

1200 cubic meters per day through high ef- r ag oo a? 

ficiency filters 8-inches in diameter, using posi- PN & SO vel Mh, a a - 

tive displacement blowers. Due to the decrease ere tiple. A © 4 ho 

of radioactivity levels during 1960 and 1961, a c : ity Yl ae) 

it became necessary to change the sampling <s ~ -— 1. is oe ‘3 me. 

period from a daily to a weekly basis at most , hy "MOOSONEE # aha aia ee, MEH 

stations. After the sample is removed, it is vurres eraves| w@foeoRD 

forwarded immediately to NRL for assay of a oon ga 7 PA 

gross beta activity two weeks after collection. AN f~ Nw yam 
The daily record of fission product beta ac- a = a. i tig : 4 } 

tivity during December 1961 is presented in oe mn Pesoooin 4 

table 1, and the radioactivity profile along the a ls RT > 

80th Meridian (West) for the same month is ry me react | eum aneane’ 

shown in figure 2. This figure illustrates the pare tee meg 

data plotted in semilogarithmic coordinates. | : : sega 

The abscissa is expressed in micromicrocuries | 2 saat | 

per cubic meter of surface air. | Sm en 
Radiochemical analyses are performed on 2 5 *% | 

monthly composite air-filter samples for the — surm| 

following nuclides: strontium-89, strontium-90, 

yttrium-91, cesium-137, cerium-141, cerium- |g ' ' ' ; , 

144, promethium-147, tungsten-185, and lead- OO eS oe 


210. The 1960 analyses were reported in the 
March 1962 Radiclogical Health Data. The 1961 
analyses will be reported in a future issue. 


Ficuaegl. 
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AVERAGE FISSION PRODUCT BETA ACTIVITY Gone/a 
FIGURE 2.—PROFILE OF 
OF SURFACE AIR AT 
FOURTH QUARTER 


BETA ACTIVITY, AVERAGE MEASUREMENTS 
STATIONS NEAR THE 80TH MERIDIAN (WEST) 
AND DECEMBER 1961 
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TABLE 2. 


FISSION PRODUCT GROSS BETA ACTIVITY IN 























SURFACE AIR, NRL, DECEMBER 1962" 


Punta Puerto Santi Antofa- Chacal- Guaya- flore ‘ Mauna W 
Day Arenas, Montt, ago gasta taya Lima quil Panama Juan Loa Mia i 
Chile Chile Chile Chile Bolivia Peru Ecua Cal I I iawa Fl i " 
Zol 
1 0.045 0.187 0.151 0.061 0.110 0.66 3.50 l ) 2 ] $ 
2... 0.045 0.187 0.151 0.061 | 0.110 0.60 {) 10.9 il { 
4 J ] aes 0.187 0.151 0.061 | 0.110 0.60 3.50 10.9 0.6 1] 2 
- 0.045 vain 0.187 0.151 | 0.061 0.110 0.60 3.50 10.9 20.6 1] 8 i 
5 0.027 One 0.135 0.152 0.026 | 0.110 2 01 6.03 5.86 15.4 12 4.92 14 
f 0.02 + ¢ eee 0.135 0.152 0.026 0.126 2.01 6.03 5.86 15.4 l 5.04 ) 
a 0.02 0.058 0.135 0.152 0.026 0.126 2? 01 6.03 5.86 ry 12 +. ) 
ih 0.027 0.058 0.135 | 0.152 0.026 0.126 2.01 6.03 5.86 15.4 12.0 4.74 9 
9 __ 0.027 0.058 0.135 0.152 | 0.026 0.126 2.01 6.03 5 26 15.4 12 4.1 ) 
10_. 0.027 0.058 0.135 0.152 0.026 0.126 2.01 6.03 5.86 15.4 12 ; ) 
2. 0.027 0.058 0.135 0.152 0.026 e 2.01 6.03 5.86 15.4 12 10.9 
12... 0.071 0.120 0.169 0.022 0.014 0.123 3.17 7.48 6.93 9.35 7.09 § 10.9 
= 0.071 0.120 0.169 0.022 0.014 0.123 3.17 7.48 6.93 9.35 OY ) 13.8 
oe 0.071 0.120 0.169 0.022 0.014 0.123 3.17 7.48 6.93 9.35 7.09 7 13.8 
15... 0.071 0.120 0.169 0.022 0.014 | 0.123 3.17 7.48 6.93 9.35 7.09 2 13.8 
16 0.071 0.120 0.169 0.022 0.014 0.123 3.17 7.48 6.93 9.35 7.09 4 13.8 
0.071 0.120 0.169 | 0.022 0.014 | 0.123 | 3.17 7.48 6.93 9.35 7.09 i( 13.8 
18 . 0.071 0.120 0.169 | 0.022 0.014 | 0.123 3.17 7.48 6.93 9.35 7.09 1.60 13.8 
= 0.019 0.050 0.094 0.256 0.034 | 0.065 0.213 4.54 6.03 7.26 17.6 7.90 72 13.8 
20... 0.019 0.050 0.094 0.256 | 0.034 | 0.065 0.213 4.54 6.03 7.26 17.6 7.90 7.06 13.1 
_ 0.019 0.050 0.094 0.256 0.034 0.065 0.213 4.54 6.03 7.26 17.6 7.90 36 13.1 
23. 0.019 0.050 0.094 0.256 0.034 0.065 0.213 4.54 6.03 7.26 17.¢ ie 10.6 l 
23... 0.019 0.050 0.094 0.256 0.034 0.065 0.213 4.54 6.03 7.26 17.6 7.90 5.93 13.1 
24.. 0.019 0.050 0.094 0.256 0.034 0.065 0.213 4.54 6.03 7.26 17. 7.90 6.21 13.1 
25 0.019 0.050 0.094 0.256 0.034 | 0.065 0.213 4.54 6.03 7.26 17.6 7.90 9.38 13.1 
26 0.037 0.050 0.086 0.275 0.088 | 0.065 0.295 4.65 2.76 12.5 21.6 ), 20 1.2 13.1 
27. 0.037 0.086 0.275 0.088 0.151 0.295 4.65 2.76 12.5 21.6 ». 2 ». OF 
28. 0.037 0.086 0.275 0.088 | 0.151 0.295 4.65 2.7¢€ 12 21.6 , 2.18 
29 0.037 0.086 0.275 0.088 0.151 0.205 4.65 2.76 12 21.6 m 3 
30 0.037 0.086 0.27 0.088 0.151 0.205 4.6 2.76 12 21.6 + 2 ‘s 
' 31 0.037 0.086 0.275 0.088 0.151 0, 205 4.6: 2.76 12 1.¢ ) 1: 
Mean 
dpm 
m? 0.027 0.057 0.1 0.204 0.08 0.058 0.177 7 4 8 91 
Mean 
| O12? ) 026 ) 5 ) 0a2 ) 037 0.02% ) ORO 3 43 3. 7 ) } me 
(upec/m*)| 0.012 ( 2 0.04 0.092 ( 37 02 0. OR 1.4 2.4 7 { > 2 
* Continuous weekly samples were collected at all stations except Moosonee, Canada which collected continuous daily samy} 
i © Mauna Loa data has been included for comparison with Chacaltaya, Bolivia. Both are high elevation stations (340 1 52001 


distant north and south of the equator. 





National Air Sampling Network 


Division of Air Pollution, Public Health Service 


The Public Health Service developed its 
National Air Sampling Network in 1953 to 
secure basic data on the nature and extent of 
air pollution throughout the United States, and 
to detect trends in levels of pollution with re- 
spect to time, location, population density, 
cimate, and other factors associated with air 
quality. 

The current basic network consists of 103 
sampling stations operating every year in 66 
large cities and 37 nonurban areas. In addition 
to these every-year stations, 126 cities have 
stations which operate every other year. Thus, 
there are 229 sampling stations in all, of which 
about 166 are active in any given year. A list 


of National Air Sampling Network Stations 
appeared in the May 1960 issue of Radiological 
Health Data. 

The network stations are manned by coop- 
erating Federal, State, and local agencies. 
Twenty-four hour samples of suspended par- 
ticulate matter representing approximately 
2000 cubic meters of air are collected on glass 
fiber filters on a bi-weekly random sampling 
schedule. The analyses of these samples include 
the measurement of total quantity of suspended 
particulate matter, the organic matter soluble 
in benzene, and gross beta radioactivity. Se- 
lected samples are analyzed also for nitrates 
and sulfates, and for a 


number of metals. 
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Paste 1.—FISSION 
Number 
at locatior of samples 
\ Nat. Pk., Maine f 
AK Onio f 
A N. ¥ 
A } que, N. Mex 6 
Allie \ | ( 
Al e, Alaska 
Atl (ia 6 
At N. J 7 
Augu (78 
Austu Lex 
Bal i ' Ma 
Beaumont, ‘Tex f 
Berkeley, Calif 7 
Bethlehem, Pa 7 
B hamton, N. ¥ 
Bir rhan Ala f 
B arck, D f 
Boise, Idaho 
Boston, Ms 
Brockte Ma f 
Burlington, Vt f 
Butte County, Ida ) 
Calvert County, Md 7 
( bridge, Ma 
Ca yr yhio f 
( e Hatt he § 
( \ t N. ¥ f 
( S. ¢ f 
( W va f 
( ‘ . < 6 
( } ler f 
kee ( inty, OK 
( W 
( 
{ ) ) t 
( ( Wa 
( { t Pa 
( t ‘ lowa 7 
Co N. Mex 
( f 
Co 3) ) ( 
( | 
{ { l ()re + 
) low f 
1) . 
i lo i ‘ 
\i 
1 Wi $ 
) \ 
Ind 7 
i i l , 
Kl ' ] 
fer 4 
Eu e, O f 
I I t 
G Dex 6 
(; t Pk Me t ‘ 
( N. Y 
( ( Pk., Ariz t 
ro vy. © 
j oO 
It i 
\ 
| { t 
Mo ‘ ~ 
i, Hawa t 
} ) | ‘ 
1dt ¢ inty, Calif 
I rm lt 
J k ( ty, Mi f 
Jack Mi r 
Mi ; 
{ NJ 6 
Jo Pa 
kK ] la 1 
Ka ( Mo 
K ( y, D f 
<NOXY enn f 
I i Nev 
I Rock, Ark 
| R cl ( lif 7 
LoQuillo Mti -) a ( 
I Angel Calif 7 
I V Ky 4 
N , ta 


PRODUCT 


GROSS BET 


Minimum | Maximu 
2.1 32 
R32 30 
1.5 28 
3.4 1 
4.3 27 
6.4 2 
6.1 el 
4.3 4s 
5.6 3h 
4.5 17 
4.8 15 
1.4 23 
2.2 25 
0.6 41 
5.1 58 
6.3 25 
1.7 13 
4. 19 
1.0 10 
3.4 10 
1.3 35 
1.0 33 
1.8 12 
1.6 28 
5.3 28 
3.0 18 
6.2 32 
8.2 16 
5.3 39 
6.5 17 
2.9 31 
x4 41) 
6.2 27 
6.0 2) 
1.3 13 
7.3 16 

4 Ww 
1.5 40) 
3.7 4} 
7.3 22 
3.3 24.{ 
3.0 7 
1.8 16 
6.3 44 
4.9 16 
3.f 15 
6 34 
, 9 14 
7.4 A 
2.4 Aa) 
5.9 31 
7.4 15 
2.1 29 
3.5 16 
1.0 23 
0.7 59 
2.¢ 30 
1.4 lf 
4.0 A) 
3.8 20 
2.7 81 
5.7 73. 
R.2 41 
5.1 31 
3.7 48 
3.9 14 
1.0 28 
5.1 14 
2.7 52 
L.f 11 
1.8 25 
4.8 15 
6.4 35 
2.4 2 
4.7 35 
1.8 24 
5.5 “ 
2.03 at 
2.9 26 
0.8 23 
2.¢ 17 
2.9 52 
4.4 32 
9.8 30 
0.1 1f 
0.1 33 
2.5 37 


Dew DOonNme uw 


\ 


SN CO OWUST Se eH 


ACTIVITY 


Concentrat 


A verage 


IN SURFACE AIR, NASN, FOURTH QUARTER 1961 


ons in uwuc/m 


Number 

Station location of samples 
Lowell, Mass see 4 
Madison, Wis ‘ 7 
Manchester, N. H = 5 
Maricopa County, Ariz.! 6 
Massena, N. Y..-.. . 6 
Medford, Oreg__- 5 
Memphis, Tenn_-- ‘ 5 
Miami, Fla ; : ; 6 | 
Milwaukee, Wis 6 


Minneapolis, Minn 6 


| Montezuma County, Colo 5 
Montgomery Ala , 6 
| Montgomery County, Ark 6 
Montgomery County, Ind 6 
Mt. Vernon, N. Y. 7 
Nashville, Tenn.......-. 6 
New Albany, Ind 5 
New Bedford, Mass 6 
New Britain, Conn 6 | 
New Haven, Conn ‘ 6 
New Orleans, La 6 | 
New Rochelle, N. Y : 6 
New York, N. Y —_ 7 
Newark, N. J 5 
Niagara Falls, N. Y 2 
Norfolk, Va-_-.- 5 
Oakland, Calif 7 
Oklahoma City, Okla 5 
Omaha, Neb. . 6 
| Orange County, Vt.' 6 
|| Orlando, Fla 5 
| Pasadena, Calif 5 
Paterson, N. J 3 
Philadelphia, Pa 6 
Phoenix, Ariz 6 
Pittsburgh, Pa 6 
Portland, Mains , 6 
Portland, Oregon 6 
Portsmouth, Va-_. 6 
Providence, R. I 6 
Pt. Woronzof, Alaska : 6 
Raleigh, N. C 6 
Richland County, S. C 4 
Richmond, Va 6 
Roanoke, Va. 7 
Rochester, N. Y 0 
Rockford, Il 6 
Salt Lake City, Utah 7 
San Antonio, Tex 6 
San Bernardino, Calif 6 
San Diego, Calif 6 
San Francisco, Calif 6 
San Jose, Calif 6 
San Juan, Puerto Rico 5 
Savannah, Ga ‘ 6 
Schenectady, N. Y 6 
Scranton, Pa ‘ 6 
Seattle, Wash 6 
Shannon County, Mo 3 
Shenandoah Nat. Pk., Va. 6 
Shreveport, La . 6 
Sioux Falls, 8S. D 4 6 
South Bend, Ind 6 
Spokane, Wash_-_. 5 
St. Louis, Mo ‘ 6 
St. Paul, Minn ; 6 
St. Petersburg, Fla 6 
Stockton, Calif 7 
Syracuse, N. Y ‘ 6 
Tampa, Fla-. 7 
Terre Haute, Ind ‘ 6 
| Thomas County, Nebr. 6 
Topeka, Kans 3 
Troy, N. Y 5 
Tucson, Ariz 5 
Tulsa, Okla ; 6 
Utica, N. Y 6 
Ward County, N. D. 7 
Washington County, R.I 5 


15.4 
15.7 
14.5 
14.7 
14.7 
li.l 
8.2 
15.0 
14.9 
4.1 
12.4 
12.7 | 
13.2 
10.8 
12.9 
25.2 
15.8 
8.3 
10.5 
4.6 
6.9 
20.9 
14.8 
7.3 
12.4 
13.7 
9.7 
18.0 
10.9 
14.6 
12.4 
17.7 
20.2 
15.3 
13.0 
7.8 
13.5 
10.9 
16.1 
21.1 
15.4 
2.5 
10.2 
0.4 
15 qQ 
10.2 
9.5 
18.7 
14.8 
y l 
12.2 
6 
13.2 
10.0 
13.1 
10.2 
14.5 
18.5 
14.6 
8.6 
13 
32 
24 ‘ 
20.6 
17.3 
19.9 
10.9 
11.4 
10.3 
21.0 
16.4 
8.5 
8.8 
18.1 
12.2 
21.2 
11.7 
8.5 
10.0 
14.5 
12.4 
10.3 
24.8 
15.9 
22.3 
4.4 
21.7 
15.5 


Washington, D. C Cee 6 


Waterbury, Conn ane 

Wheeling, W. Va ‘ 4 
White Pine County, Nev 6 
Wichita, Kans ~2 7 
Wilmington, Del 7 5 
Worcester, Mass +e 6 
Yellowstone Pk., Wyo. 6 
York, Pa mai 6 
Youngstown, Ohio...__.-- 6 


Minimum | Maximum 
3.6 19.7 
2.0 39.1 
4.7 21.1 
2.5 108.0 
2.4 9.3 
0.4 10.9 
2.3 | 32.8 
2.3 | 62.6 
7.0 43.1 
2.2 | 18.9 
8.9 | 33.6 
2.1 | 37.4 
4.1 43.9 
3.0 21.3 
1.5 45.9 
3.4 75.6 
2.2 | 23.0 
1.6 | 17.9 | 
2.8 | 19.7 
1.8 | 16.2 
1.0 | 31.7 
2.9 | 25.3 
2.3 | 31.2 
2.9 | 12.5 | 
2.4 | 13.5 
5.1 | 15.0 
4.2 26.2 
1.7 38.2 
1.9 21.3 
2. 19.6 
0.2 18.2 
2.4 | 30.5 
5.0 | 44.5 
2.2 13.4 
6.1 80.1 
3.4 43.5 
2.8 11.6 
3.0 16.0 
6.3 37.6 
4.0 29.7 
2.9 1.6 
4.6 17.8 
1.4 21.7 
0.7 17.7 
5.0 | 60.3 
2.3 | 36.9 
3.5 25.0 
0.3 28.6 
1.3 24.8 
1.9 58.0 
6.4 20.5 
2.6 44.0 
6.9 35.1 
1.9 12.6 
7.6 51.2 
2.2 18.3 | 
1.1 30.9 
1.7 13.3 
5.9 | 19.0 
7.6 63.4 
4.8 | 69.2 
2.5 28.0 
2.7 42.2 
4.8 23.2 
1.9 21.0 
2.5 18.6 
2.2 36.8 
2.1 49.1 
6.0 | 15.6 
4.4 | 30.3 
1.2 26.4 | 
9.0 41.8 
0.8 22.3 
2.7 | 32.1 
4.1 | 50.4 
1.6 35.0 
4.2 14.6 
0.2 29.4 
4.3 17.9 
0.2 38.2 
2.0 18.3 
8.3 | 27.6 
9.7 53.7 
4.8 14.9 
9.4 29.3 
2.4 24.6 
4.0 | 27.0 
7.4 | 19.6 
3.4 19.5 


Average 


8.3 
15.1 
11.0 
34.3 
6.5 
5.0 
16.8 
20.9 
17.2 
7.9 
20.4 
13.0 
16.7 
10.8 
15.8 
24.7 
11.5 
11.5 
10.8 
7.0 
13.3 
12.1 
15.8 
7.4 
8.0 
11.8 
12.6 
20.3 
14.1 
7.8 
9.3 
20.7 
24.6 
9.2 
31.6 
14.0 
4.9 
&.Y 
18.9 
15.7 
8.9 
12.0 
16.1 
10.3 
19.1 
16.3 
13.1 
19.8 
11.6 
24.1 
13.2 
20.6 
14.3 
4.8 
2.2 
10.0 
14,1 
5.9 
13.7 
22.5 
23.8 
15.1 
16.4 
13.2 
10.2 
10.1 
20.0 
21.6 
9.6 
14.7 
9.5 
20.2 
15.8 
18.6 
21.2 
18.1 
9.1 
9.2 
10.1 
16.7 
11.1 
15.8 
9.9 
16.1 
12.5 
13.7 
12.3 
12.9 


























TABLE 2. 


Station location 


Acadia Nat. Pk., } 
Akron, Ohio 
Ce) ®, ae 
Albuquerque, N. } 


ee 
Atlantic City, N. J...-- 
Augusta, Ga 
Austin, Tex-- 
Baltimore, Md 
Beaumont, Tex 
Berkeley, Calif. 
Bethlehem, Pa_- 
Binghamton, N. Y- 
Birmingham, Ala 
Bismarck, N. D 
Boise, Idaho-. 
Boston, Mass...........- 
Brockton, Mass. 
Burlington, Vt.-- 
Butte County, Idaho!.___- 
Calvert County, Md.!___.. 
Cambridge 
GI, SIL cntesis neeacaen 
Cape Hatteras, N. C.!__... 
Cape Vincent, N. Y.! 
Charleston, S. C. 
Charleston, W. Va 
US 4 eee 
Chattanooga, Tenn_.....-- 
Cherokee County, Okla.'_. 
Cheyenne, Wyo 
sae 
Cincinnato, Ohio... 


Clallam County, Wash.!__-| 


Clarion County, Pa.!___-_- 
Clayton County, Iowa!_._. 
Cleveland, Ohio a 
Colfax County, N. Mex.'_- 
Columbia, 8. C......-- 
Columbus, Ohio-. 
Coos County, N. 
|, ee 
Davenport, Iowa-_--.- 
Dayton, Ohio 
Dearborn, Mich 
Denver, Colo-_-_- 
Des Moines, Iowa 
Detroit, Mich - 
Duluth, Minn 
East Chicago, Ind- 
East St. Louis, Il- 
Elmira, N. Y----- ‘ 
a 
Eugene, Oreg____- 
Flint, Mich ; 
Florida Keys, Fla.'_- 
Galveston, Tex hea 
Glacier Nat. Pk, Mont.!. 
Glen Cove, N. Y- aae 
Glendale, Calif_. oe 
Grand Canyon Pk., Ariz.! 
Greensboro, N. C__-.- 
Hamilton, Ohio_-_- 
Hammond, Ind-_--. 
Hampton, Va 

Hartford, Conn. 

Helena, Mont 

Honolulu, Hawaii 
Houston, Tex... -- 
Humboldt County, Calif.! 
Indianapolis, Ind 

Jackson County, Miss 
Jackson, Mich. 

Jackson, Mis ‘ 

Jersey City, N. J 
Johnstown, Pa 

Kahaluu, Hawaii 

Kansas City, Mo 

Kent County, Del.! 
Knoxville, Tenn 

Las Vegas, Nev_.-_-.- 
Little Rock, Ark. ._.-- 
Long Beach, Calif 
Loquillo'Mtns., P. R. 


Number 


| of samples 





1 Nonurban station, 


Minimum 


l 
l 
l 
1 
l 
l 
1 
l 
l 
l 
l 
l 
| 
l 
l 
l 
] 
1 
l 
l 
1 
l 
1 
1 
l 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
l 
1 
l 
1 
1 
1 
1 
l 
1 
l 
1 
l 
l 
1 
1 
1 
1 
1 
1 
1 
l 
1 
1 
l 
l 
l 
l 
l 
l 
l 
l 
1 
l 
l 
l 
l 
l 
l 
1 
l 
l 
l 
l 
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ACTIVITY 


| Montgomery County, Ind.! 


IN SURFACE AIR, 


in “wuc/™m 


Station location 


Los Angeles, Calif 
Louisville, Ky 

Lowell, Mass 

Madison, Wis ind 
Manchester, N. H.__-- 
Maricopa County, Ariz.! 
Massena, N. Y. 
Medford, Oreg 
Memphis, Tenn 
Miami, Fla a 
Milwaukee, Wis ‘ 
Minneapolis, Minn. 


Montezuma County, Colo.! 


Montgomery, Ala.__. 
Montgomery County, Ark 


Mt. Vernon, N. Y.~ 
Nashville, Tenn 
New Albany, Ind 
New Bedford, Mass 


| New Britain, Conn.. 


New Haven, Conn 

y Orleans, La 
New Rochelle, N. Y 
r York, N. Y 


| Newark, N. J. 


Norfolk, Va- 
Oakland, Calif... 
Oklahoma City, Okla 
Omaha, Nebr 


Orange County, Vt.! 
Orlando, Fla 
Philadelphia, Pa 


Phoenix, Ariz 
Pittsburgh, Pa 
Portland, Maine 
Portland, Oreg 
Portsmouth, Va 
Providence, R. I 

Pt. Woronzof, Alaska 
Raleigh, N. C 
Richland County, 8. C 
Richmond, Va 
Roanoke, Va 
Rochester, N. Y 
Rockford, Ill. -. 

Salt Lake City, Utah 
San Antonio, Tex 


San Bernardino, Calif 
San Diego, Calif 
San Francisco, Calif 


San Jose, Calif 

San Juan, Puerto Rico 
Savannah 
Scranton, Pa 

Seattle, Wash 
Shannon County, Mo.! 


{ra 


Shenandoah Nat. Pk., Va. 


Shreveport La 
Sioux Falls, 8. D 
South Bend, Ind 
Spokane, Was! 
St. Louis, Mo 


Syracuse, N. Y 

Tampa, Fla 

Terre Haute, Ind 
‘homas County vebr.! 
Topeka, Kans 

Troy, N. Y 

Tucson, Ariz 

Tulsa, Okla 

Utica, N. Y 

Ward County, N. D 

Washington County. R. I 

Washington, D. C 
Waterbury. Conn 

White Pine Count; 

Wichita, K 


Yellowstone Pk., Wyo 


York, Pa 


NASN, ANNUAL 


Number 
of samples 


-% 


Minimun 


Sl 





MMARY, 


bum 


A vi 


i) 
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FIGURE 1.—NATIONAL AIR SAMPLING NETWORK SAMPLING STATIONS, 1961 


Quarterly reports of individual sample data The fourth quarter data and the annual sum- 
and annual summaries are distributed to all mary 1961 are presented in tables 1 and 2. 


participating agencies and state health de- Due to an increased local interest in fallout 
partments. following the resumption of nuclear weapons 

testing by the U.S.S.R., a large number of net- 
Gross Beta Activity in Air work stations stepped up their sampling pro- 


grams. During the period of September through 
Gross beta activity data by states, for the December 1961, 77 stations submitted special 
years 1953 through 1958 were submitted by the samples for radioactivity measurements. Re- 
Chief, Division of Radiological Health, Public sults from these special samples were reported 
Health Service, in testimony before the Joint to all network participants on a monthly basis. 
Committee on Atomic Energy Hearing on Fall- 
out from Nuclear Weapons Tests, Volume I, 7088 Beta Activity in Precipitation 


May 1959, pages 173-185. Subsequent data have During 1959 a precipitation collection and 

been published quarterly in Radiological Health analysis program was established by the 

Data beginning with the October 1960 issue. Weather Bureau Research Station in Cincin- 
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nati, Ohio, and the National Air Sampling 
Network. The collection stations are located 
at Weather Bureau offices or airport stations. 
Monthly composite samples of precipitation are 
collected at 30 stations (see figure 1) and for- 
warded to the Network laboratory for analysis. 
A list of these precipitation collection stations 
is given below. Samples are analyzed for total 
solids and a large number of metals and non- 
metals. In addition, samples representing 85 
percent or more of the total precipitation re- 
corded at the collecting stations are analyzed 


for fission product gross beta radioactivity if 
a large enough volume remains after the re- 
quirements for the chemical analysis have been 
met, Data for the Fourth Quarter 1961 appear 
in table 3. Previous data appeared in Volume 
I, Nos. 7 and 8; Volume II, Nos. 1, 4, 7, and 10; 
and Volume III, No. 1. 


REFERENCE 


Setter, L. R., Zimmer, C. E., Licking, D. S., and Tabor, 
E. C., “Air-Borne Particulate Beta Radioactivity 
Measurements of the National Air Sampling Net- 
work, 1953-1959,” American Industrial Hygiene As- 
sociation Journal, 22, No. 3, June 1961. 


PRECIPITATION COLLECTION STATIONS 


Alabama: Montgomery 
California: Santa Maria 
Colorado: Grand Junction 
Florida: Tampa 
Idaho: Pocatello 
Illinois: 
Chicago (Midway Airport) 
Chicago (O’Hare Airport) 
Louisiana: Lake Charles 
Maine: Caribou 
Maryland: Silver Hill 
Massachusetts: Nantucket 


Minnesota: 
Missouri: 


Nebraska: 
New York: 


Ohio: 
Cincinnati 


TABLE 3. 





Station 





Albany, N. Y 
Chicago, Ill. (Midway 
Chicago, Ill. (O’Hare). 
Columbia, Mo_-_-__--- 
Greenville, 8S. C__- 
Lake Charles, La 
Montgomery, Ala 
Nantucket, Mass 
Nashville, Tenn 
Philadelphia, Pa 

Sault St. Marie, Mich 
St. Cloud, Minn 
Sterling, Va. (Washington, D. C. 
Tampa, Fla 

Tatoosh Island, Wash 








Michigan: Sault Ste. Marie 
St. Cloud 
Columbia 
Montana: Glasgow 
Grand Island 
Nevada: Las Vegas 
Albany 
North Carolina: Cape Hatteras 


(research station) 
Cincinnati (airport) 
Pennsylvania: Philadelphia 


South Carolina: 
Charleston 
Greenville 

Tennessee: Nashville 

Texas: 

Brownsville 

San Angelo 

Amarillo 
Virginia: Sterling 
Washington: Tatoosh Island 


FISSION PRODUCT GROSS BETA ACTIVITY IN PRECIPITATION, NASN, FOURTH QUARTER 1961 


Oct November December 
Mu r uuc/™m My ter pct pip ter ji 
M4 
1040 65.000 2 uy 
431 34,900 
578 36.000 A 25, FU 
440 79.700 
ty s 
Oo 97 4 28] » PL 
171 18,000 A 28 “ ’ 1, 200 
732 $8] 7 
s } ) 
7s “ m 
637 33.100 
p24 22 ,000 701 12,/ 670 200) 
l ”) 
Ho 100, 000 14 7 1.000 
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SECTION I.—FOOD 


Survey of Radioactivity in Food 


Food and Drug Administration 


The Food and Drug Administration conducts 
a continuing surveillance to determine the con- 
centrations of certain radionuclides in a variety 
of different food items, domestic and foreign, 
as well as animal feeds and other items that 
may be of importance in the food chain. The 
data on the animal feeds are presented in the 
“Other Data” section of this issue. The follow- 
ing tabulations present the results of surveil- 
lance of foods for strontium-90. These samples 
were collected by representatives of the Food 
and Drug Administration districts. 

Prior data from this survey has been pre- 
sented in the May 1960, and January, August, 
September, and December 1961 Radiological 
Health Data. In table 1 are assembled addi- 
tional strontium-90 analyses for 1960 and early 
1961. A limited number of items—carrots, 
spinach, tomatoes, and wheat—are coded with 
letters in parentheses indicating that several 
items are from the same lot. By comparing raw 
and processed items from the same lot, changes 
in strontium-90 concentrations resulting from 
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the processes of freezing, canning, and milling 
may generally be noted. Tea continues to show 
relatively high strontium-90 content in the 
original leaf form. [Editor’s note: The cal- 
culated strontium-90 content of an extract pre- 
pared from 2 grams of tea leaves containing 
the maximum Sr® concentration reported in 
table 1 (1163 pye/kg) would be 0.5 yne/cup or 
2 uuc/liter, when a conservative extraction fac- 
tor of 0.2 is applied.] 

Table 2 presents some results of analyses 
for strontium-90 content of poultry bones and 
eggs. These data indicate that strontium-90 
concentrations in bones of the older animals are 
higher than those of the younger animals. 
Taking the average of the high values (133 
uuc/kg) and assuming a calcium content of 20 
percent for wet bone, it can be calculated that 
bone contains 0.67 puc Sr® per gram of calcium 
(strontium units). It is interesting to note that 
the sample of egg shell has a strontium-90 con- 
tent of the same order as bone. 











TABLE 








1.—STRONTIUM-90 CONTENT OF VARIOUS RAW AND PROCESSED FOODS 





Category 


Vegetables... 





Code letters in paren 





[Concentrations in uuc/kg original material 





Product 


Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 
Lettuce 


Spinach, fresh (a 
Spinach, frozen (a 
Spinach, fresh (b 
Spinach, frozen (b 
Spinach, fresh (c 
Spinach, frozen (c 
Spinach, fresh (d 
Spinach, frozen (d 


Cabbage 
Cabbage 
Cabbage 
‘elery -- 
elery - 
‘ele ry 
elery 
‘elery - 
‘elery 
¢ lery 


an i fi fn fi fi fi 


ynions 
ynions 
nions 
Jnions 
ynions 
nions 
Jnions 
nions 
ynions 
nions 
ynions 
Jnions 
ynions 


jnions 


i fi fi fi fi, fi fli fi fl fli fli fl fl il 


“arrots, fresh (e 


‘arrots, canned (e 


‘arrots, fresh (f 


‘arrots, canned (f 


‘arrots, fresh 


rots, fresh 
‘arrots, fresh 
‘arrots, fresh 


Green beans, raw 
Green beans, c 
Green beans, r 
Green beans, 

Green bean 
Green be 
Green beans 





Greer beans, 
Green beans 


Green beans, 


Soybeans 
Soybeans 
Soybeans 


Soy bean 


( 

( 

( 

( 

( 4 
Carrots, canned (g 
( 

( 

( 








Sov beans 
Pr dried 

Tomatoes, fresh, (m 
Tomatoes, canned (m 
romatoes, fresh (n 
romatoes, canned (n 
romatoes, canned 
lomatoes, canned 
Tomatoes, fresh (o 
Tomatoes, canned (o 
romatoes, fresh (p 
Tomatoes, canned (p 
Tomatoe . fresh 
lomatoes, fresh (q 
Tomatoes, canned (q 
l'omatoes, fresh (r 
Tomatoes, canned (r 
Tomatoes, fresh (s 
lomatoes, canned (s 


Peaches, peeled pitted 


theses indicate items from 


County 


Macom)h 
Huron 
Huron 
Stark 
Denver 


Genesee 
Genesee 


Johnson 
Weld 
Lapeer & St. Clair 


Middlesex 
Huron 

Van Buren 
Kent 
Ottawa 
Lapeer 
Orange 


Huron 
Lorain 
Newaygo 
Mason 
Newaygo 
Marion 
Grant 
Grant 
Delta 
Monterey 
Bernalillo 
Ww syne 
Warren 
Warren 


Ontario 
Ontario 
Genesee 
Genesee 
Cass 

Cass 
Dona Ana 
Costilla 
Parmer 


Baltimore 
Peach 
Clinton 
Wayne 
Leavenworth 


Hale 


Whitman 








Henry 

A dair 

A dai 

Adair 

Adair 
Westmoreland 


Westmoreland 


uct lot, i.e., frozen spinach 


State or country 


Wash. 
Wash. 
Mich. 
Mich. 
Mich. 
Ohio 

Colo. 


Wash. 
Wash. 


Kansas 
( ‘olo. 
Mich. 


Mass. 
Ohio 

Mich. 
Mich. 
Mich. 
Mich. 
Calif. 


Ohio 
Ohio 
Mich. 
Mich. 
Mich. 


ZZAZZQAIBS 
x 


SOZSAZZAZLZZ 


August 15, 1960 
August 16, 1960 
August 16, 1960 
August 17, 1960 
February 1961 


Spring 1961 
Spring 1961 
Spring 1961 
Spring 1961 
Spring 1961 
Spring 1961 
October 4, 1960 
October 4, 1960 


June 19, 1961 


September 8, 1960 
September 28, 1960 


September 28, 1960 
August 16, 1960 


July, September 1960 
August, September 1960 


July, October 1960 
September 26, 1960 
January 29, 1961 


September 10, 1960 
September 1960 
September 1060 
September 1960 
September 1060 
September 1960 

Ser ember 196 
entem'x 1060 
September 1960 
September 1960 
October 1960 
September 1960 
August, September 


September LUM 


October 1960 
October 1960 
October 1960 
October 1060 
September 1960 


October 1960 





I 26, 1960 
tember 26, 1960 


“eptember 1960 


Senter 1¥6H0 
Oct ‘ 16. 1060 
Octolhe 16, 1064 
pte er? 1060 
ter , 1060 
se pte ‘ l 10h 








‘ es t 
¥ 
1+ 
No r ) 
J ” 
1 OF 
t ’ 
1 1 
I 14, 1960 
sept 15, 19 
tem 7, 1960 
~ tember 7, 106 
tember 10 
tember ;, 1960 
I ”) 19K 
August 1960) 
\ ist I LOK 
August 1960 
Augu If yh) 
\ ] u t 25, 1 ara) 
Au ust wy) 


0.99 
2 
17 

14 

.5 
0.3 
% & 
6.0 
0 0 
9.2 
x Y 
2.9 
3.6 
ry } 
3.7 


1¥ 
2.58 
5.3 


8.4 
"1 

1.1 

1.7 


1.9 
0.71 
1.1 
0 OF 
1.7 
RR 
7.9 
2.1 

| 


; 
0.83 
$6 
1 
l 
y 
81 





es 


TABLI 


Coffee beans, cocoa 


Wheat and derivatives 


D 


ins and tea 


iry products 





p 
‘ 

t 

Ww 

W 

W 

nds 

tea leave 
tea leave 
tea leave 


tea leave 
tea leave 
tea leave 
tea leave 
tea leave 
te 


tea leave 
tea leave 
tea leave 
tea leave 
t 5 


Wheat (u 


, evaporat 
, evaporat 
, evaporat 


lk, evaporat 


se, chedd 


se, cne l 
, chedd 
e. ched 
se, chedd 
e, chedd 


tea leave 
tea leave 
tea leave 
tea leave 
tea leave 
tea leave 
tea leave 
Green coff re 


e 
eC 


STRONTIUM-90 CONTENT OF VY 


Hood | 
( helar 
Ma 
M ‘ 
Fresno 
santa U1 
Vil 
Marion 


Lincoln 
Oranget 


San Joac 
Contra ¢ 
Stanislat 
Colusa 
Colusa 
Colusa 


Sao Pau 
Sao Pau 
Misiones 
Misiones 


urg 


Montgon 


ms in wyec/kg origin 


y 


nery 


juin 
‘osta 
18 


} 
lo 


lo 


Baltimore 


A ccomac 
Johnson 


Phillips & Sedgwick 


Canyon 
Canyon 
Canyon 
Kimball 
Kimball 
Kimball 
Texas 


Onondaga & Oneida 


Cache 
Solano 


Yates 
Ne osho 


Cache 
Grant 


__ ee ee 


& Wilson 


Defiance 


Marion & Clackamas 
& Clackama 


Marion <¢ 
Ww iyne 
Wayne 
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ARIOUS RAW 


il material 


State or country 


Mozambique 

Nyasaland 

Kenya & 
Tanganyika 

Kenya & Uganda 

Brazil 

Brazil 

Argentina 

Argentina 

Java 

Java 

Java 

Sumatra 

Formosa 

Formosa 

Japan 

S. India 


S. India 
N. India 
N. India 
Ceylon 
Ceylon 


Mexico 
Madagascar 
Uganda 


Samoa 
Ivory Coast 
Brazil 


Md. 
Va. 
Kans. 
Colo. 
Idaho 
Idaho 


Idaho 
Nebr. 
Nebr. 
Nebr. 
Mo. Wyo. & Mont. 
N. ¥ 
Utah 
Calif 

Mo. & II! 
N. Y 
Kans 
Utah 
Ind. 
Ohio 
Oreg. 
Oreg. 
Utah 
Utah 

iM. we 


AND PROCESSED FOODS 


Date } 
October 196 
October 1960 


August 25, 1960 
August 25, 1960 
August 15, 196 


November 1, 1960 
Fall 1960 


1960 
1960 
1960 


1960 
Fall 1960 


1960 
‘all 1960 
November 1960 


October 15, 1960 
October 15, 1960 
October 15, 1960 
Fall 1960 
Fall 1960 
Fall 1960 


January-March 1961 
Nove mber, December 1960 


October, November 1960 


May, July 1960 
August, October 1960 


November, December 1960 


Early 1960 
Late 1960 


June, July 1960 


September 1960 
January, February 1960 
May, July 1960 
April-October 1960 
August-October 1961 
May-June 1960 

May, July 1960 


December 1960, January 
June 1960 


November, December 1960 


July, August 1960 
September, October 1960 


1960 
1960 
1960 


1960 
1960 
1960 


1960 

1961 

July, August 1961 
July 1960 

August 1960 
August 1960 
August 1960 


July 15, 1960 
July 15, 1960 
July 15, 1960 
July 1, 1960 
1960 
1960 


July 15, 1960 
September 13, 1960 
July 1, 1960 
August 15, 1960 


December 19, 1960 
December 1960 

December 29, 1960 
December 24, 1°60 


February 4, 1961 
January 19, 1961 
October 26, 1960 
August 28, 1960 
December 28, 1960 
t iber 15, 1960 


Continued 








Bone 











[Concentrations in wuc/kg original material 





Origin 














Category Product Date harv | t ~ 
County State or 
S a Oysters Gulf of Mexico November 7, 1960 1.2 
Oysters York River Va. January 1961 9.8 
Lobster, Rock Australia 1960 l 
Clams Core Sound N.C. December 1960 vari 
Baby foods............- Spinach, creamed, strained __- 4 Spring 1961 5.3 
Green Beans, strained... -- N.C July 10, 1961 2 
Peas, strained — naey- Mich July 13, 1960 4.1 
Sweet Potatoes, strained... _____- N.C. January 9, 1961 6.2 
Carrots, strained Mich September 29, 1960 Lf 
Squash, strained - -- N. ¥ October 9, 1960 5 4 
Apricots, strained w tapioca. Calif. June 20, 1960 1.3 
Plums, strained w/tapioca Mich 1960 0.71 
Pears, Junior Mich 1960 2.0 
Applesauce, strained - -- N. (¢ November 5, 1960 0.75 
Applesauce, strained - Calif. September 1960 0.13 
Chicken broth 1.4 
Veal, strained 0.51 
Veal, strained May 16, 1960 1.2 
Wheat flour 4.2 
Wheat gluten Ohio 6.1 
Wheat germ ‘ N. ¥ 44 
Wheat germ Minn. 23 
Corn flour Ind 0.10 
Corn flour Ill. 3 
Oat flour. Iowa 0 
A ee Mo. 5.6 
0 Se eee. Iowa 5.7 
AEE SAS Se SE Ill. 27 
Rice flour Calif 0.90 
TaBLE 2.—STRONTIUM-90 CONTENT OF POULTRY BONES AND EGGS 
[Concentrations in uuc/kg original material] 
Origin 
Category Product . | Date harvested or processed Sr 
County or city State or county 
— — — —___ cceenremeeneenpeeo — 
Bones (not dried)........| Fowl, 6 mo-2 yr_....._-.......-.- Maine 1961 120 
i 4“. | eee Md 1961 130 
Fowl, 6 mo-2 yr-..._-.....-......- N. ¥ 1961 120 
Fowl, 6 mo-2 yr tal Va. 1961 190 
t..% ae Tex. 1961 110 
Turkey, 16-20 wks. ._.........-- Utah 1961 130 
Turkey, 16-20 wks- - -- Ind. 1961 43 
Fryer, 8-12 wks Calif 1961 11 
Fryer, 8-12 wks Conn. 1961 4] 
Fryer, age? ee a. a. 1961 17 
Turkey, 16-20 wks Calif. 1961 37 
Turkey, 16-20 wks . Calif. 1961 31 
ee Eggs Kalamazoo Mich. August 1960 3.1 
Egg Calif. September 1960 1.2 
Egg shell Buchanan Mo. November 1960 160 


-STRONTIUM-90 CONTENT OF VARIOUS RAW AND PROCESSED FOODS 
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SECTION 


Milk Monitoring Program 





Itl.—MILK 


Division of Radiological Health, Public Health Service 


Milk monitoring has been conducted by the 
Public Health Service since early 1957, when 
the first program was established to develop 
suitable sampling methods and radiochemical 
analytical proficiencies. Raw milk was initially 
selected for investigation. During this program, 
it became evident that a broader sampling pro- 
gram was necessary—one more directly re- 
lated to the milk consumed by the population. 
The result was the initiation, in the first 
quarter of 1960, of a pasteurized milk sampling 
program designed to provide data representa- 
tive of the milk consumed in selected munici- 
palities. Both programs were operated con- 
currently until June 1961 to permit compari- 
son of the differences between the earlier, 
limited, milkshed sampling results and those 
of the new program. 

Raw milk sampling results reported for June 
1961 in the November 1961 Radiological Health 
Data (RHD) were the last regular publication 
of such data. A summary discussion of the raw 
milk sampling program in the December 1961 
RHD presented the gross relationship between 
fallout and the occurrence of fission products 
in milk determined from this study. 

During November 1961, the surveillance of 
pasteurized milk was conducted at 61 stations 
(shown in figure 1) with the cooperation of 


ship samples to the PHS Southeastern and 
Southwestern Radiological Health Laboratories 
for analysis. The former analyzes samples 
from the 30 states generally east of the Mis- 
sissippi River, and the latter analyzes samples 
from the western states. Publication in RHD 
follows about four months after sample collec- | 
tion because of time required for shipment, | 
processing, decay-product buildup, data com- 
pilation, and publication procedures. 


The current program emphasizes (1) meas- 
urement of the levels of radioactivity of sam- 
ples of pasteurized milk consumed by the public 
in various regions of the country, and (2) 
provision of at least one sampling point within 
virtually all states and additional points when 
indicated by widely varying conditions of the 
milk supply or the need to cover large popula- 
tion groups. Each sample is composited in pro- 
portion to the volume of milk sold by those 
plants supplying not less than 90 percent of a 
city’s milk supply. Prior to September 15, 1961, 
this composite sample was taken from one day’s 
sales per month and was as representative of 
a community’s total supply as could be achieved 
under practical conditions. Since September 15, 
the sampling schedule has been accelerated. 


During the second week in September, when 
increased levels of gross beta radioactivity in 


State and local milk sanitation agencies who zsaair were reported by the Radiation Surveil- 
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FIGURE 1.—PASTEURIZED MILK AREA SAMPLING STATIONS, NOVEMBER 1961 


lance Network, the frequency of milk sampling 
was accelerated at selected stations. Daily 
sampling of pasteurized milk, with analyses for 
iodine-131 content, was initiated on September 
19, 1961, at six selected stations. 

Iodine-131, cesium-137, and barium-140 are 
determined by gamma scintillation spectros- 
copy, while strontium-89 and strontium-90 are 
determined following radiochemical separation. 
The minimum levels of detection for stron- 
tium-89, strontium-90, iodine-131, cesium-137, 
and barium-140 in terms of puc/liter are 5, 1, 
10, 5, and 10, respectively. 

A comparison was made of cesium-137 con- 
centrations in milk to show that they remained 
quite constant throughout the month. A number 
of milk samples collected during November 
from locations with high (90 wyuyc/liter), 


medium (20 puc/liter), and low (<5 uyc/liter) 
concentrations were analyzed. The data indi- 
cate that cesium-137 levels remain quite con- 
stant throughout the month. Therefore, many 
sampling locations will have only one analysis 
performed each month for cesium-137. 

Table 1 presents a summary of all available 
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analyses. The numbers in parentheses indicate 
the number of samples involved in each aver- 
age, and are a guide to the reliability of the 
average for the month. When a radionuclide 
was not detectable, one half of the minimum 
level of detection was used for averaging. 

The sampling schedule in effect during the 
month of November was as follows: 


(a) Daily sampling at: 


New York, N. Y. 
Austin, Tex. 
Seattle, Wash. 


Chicago, I. 
New Orleans, La. 
St. Louis, Mo. 


(b) Three samples per week at: 


Jackson, Miss. 
Pascagoula, Miss. 
Omaha, Nebr. 
Charleston, S. C. 
Salt Lake City, Utah 
Milwaukee, Wis. 


Palmer, Alaska 
Sacramento, Calif. 
Denver, Colo. 
Washington, D. C. 
Tampa, Fla. 
Atlanta, Ga. 
Wichita, Kans. 


(c) Two samples per week at remainder of 
the stations. 
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TaBLe 1.—RADIOACTIVITY IN MILK—PASTEURIZED MILK AREA SAMPLING STATIONS, NOVEMBER 1961 


‘ 


A verage radioactivity concentrations in uyc/liter] 


Calcium 
Area (grams/liter) Strontium-89 Strontium-90 Iodine-131 Cesium-137 Barium-140 





Third Monthly Third | Monthly| Third | Monthly| Third Monthly Third | Monthly Third Monthly 


City State quarter average quarter | average | quarter | average quarter | average | quarter | average quarter | average 
M Ala *NA /51.97 (1 NA <5 (1 NA 6 (1 NA 30 (1) NA} <5 (1) NA 30 (1) 
Palmer Alaska 1.12 | 1.14 (4) . 50 (4 7 10 (4 40 (13) 10 15 (10) 10 (10) 
Ph ix Ariz 1.04 | 1.10 (2) 10 (2) 13 (2 80 (9) <5 5 (8) 10 (8) 
Little Rock Ark 1.21 1.22 (4) | 85 (4) 16 13 (4 150 (7) 10 15 (1) - 30 4) 
Sacramento Calif. 1.10 | 1.16 (7 <5 15 (7) 5 4 (7) <10;} 30 (21) 10 10 G0 <10 | <10 (13 
San Francisco ( if 1.06 | 1.04 (1) 5 4 2 (1) 20 (8) 10 5 6 <10 (6) 
Denver Colo 1.05 1.15 (4 <5 25 (4 5 5 (4) 20 40 (8) 10 10 6 <10 <10 (6) 
Hartford Conn. 1.15 | 1.16 (4) 40 (4 s 8 (4) 30 (8) 15 10 (1) | = 20 (4) 
Wilmington Del. 1.18 | 1.14 (4) 85 (4 10 8 (4 60 (8) 15; 15 @ 40 (4) 
Washington D. C. 1.14 | 1.18 (4) 5 5O (4) 7 10 (4) 20 30 (14 10 10 (1) <10 20 (4) 
Tampa Fla. 1.24 | 1.23 (4) £5 30 (4) 5 6 (4) 20 40 (11) 85 90 (1)] <10 | 10 (4) 
Atlanta Ga. 1.23 | 1.20 (4) 15 (4) 10} 10 (4) 30 | 40 (13 15} 10 (1) <10| 10 (4) 
Honolulu Hawaii 1.06 | 1.11 (1) 10 (1) 6 | 2 (1) 20 (7) 10 10 (5) aad <10 (5) 
Idaho Fall Idaho 1.05 | 1.01 (1) 35 (1) 6 4 (1) | 100 (7) 5 10 (5) -- 10 (5) 
Chicago Ii] 1.14 | 1.18 (4) 10 90 (4) ) 6 (4 40 | 70 (21) 15 15 (1) <10 40 (4) 
Indianap Ind 1.18 | 1.21 (4 65 (4) 6 9 (4) 60 (6) 10} <5 (1) 40 (4) 
Ly loines lowa 1.04 | 1.06 (1 80 (1) 7 | 11 (1) 210 (8) 10 10 (6 -- 20 (6) 
Wichita Kan 1.08 1.10 (5) 45 (5) ll 8 (5) 140 (16) 5 10 (7) = 10 (7) 
Louisvil Ky 1.15 | 1.19 (4 70 (4) y 9 (4) 80 (8) 5 | 5 (1) - 40 (4) 
New Orlean La. 1.28 1.24 (4) 5 85 (4) | 13 | 14 (4) 30 | 60 (18) 25 20 (1) <10 40 (4) 
Portland Maine 1.19 | 1.21 (4) 10 60 (4) 9 | 12 (4) 10 30. «(8) 30 35 (1) <10 40 (4) 
Baltimore Md. 1.16 | 1.16 (4) 4) (4) 10 | 7 (4) 30 «((9) 15 <5 (1) — 30 «(4) 
Boston Mass. 1.17 | 1.18 (4) 90 (4) | 10 | 10 (4) 40 (8) 30 <5 (1) | -- 40 (4) 
Detroit Mich. 1.14 | 1.18 (4) 65 (4) 6 7 (4) 90 (6 ) 15 (1) | — | 30 (4) 
Grand Rapids Mich. 1.18 | 1.17 (4) 90 (4) 7 6 (4) 60 (7) §i <5 (1) - 40 (4) 
Minneapolis Minn. 1.07 | 1.11 (1) 140 (1) 9 10 (1) -| 150 (9) 15 15 (7 10 (7) 
Jackson Miss. 1.26 | 1.26 (4) 5 70 (4) | 2 14 (4) 50} 60 (12 15 5 (1) <10 40 (4) 
Pascagoula Miss. NA | 1.26 (4) NA 70 (4) NA | 15 (4) 70 50 (7 NA 20 (1) NA 30 (4) 
Kansas City Mo. 1.04 | 1.04 (1) 75 (1) y ll (1) 190 (7) 5 15 (3) 20 3 
St. Louis Mo 1.07 | 1.16 (5) 10 0 (5) 8 10 (5 60 | 100 (26) 10 10 (10) <10 10 (10 
Helena Mont. 1.05 | 1.06 (1) 25 (1) 7 4 (1) 110 (10) 15 20 (8) 10 (8) 
Omaha Nebr. 1.13 | 1.16 (5 100 (5) 8 9 (5 120 (15) 10 10 (9) 10 (9) 
Manchester N. H. 1.19 | 1.18 (4 65 (4 8) ll (4) 40 (8 40 30 1 40 (4) 
Trenton Weis ae 1.14} 1.17 (4 45 (4) 8 | 10 (4) 30 «((6) 10 5 1 20 (4) 
Albuquerque N. Mex 1.09 | 1.16 (1 5 (1) 3 31 40 (9) 5| 10 (6 10 (6) 
Buffalo a Be 1.13 | 1.12 (4) 60 (4) 7 6 (4) 270 (6) 10} <5 (1) 30 (4) 
New York Me Be 1.13 1.13 (4) 5 60 (4) 9 8 (4 50 40 (22) 15 15 1) 10 40 (4) 
Syracuse ™% # 1.15 | 1.18 (4) } 55 (4) 6 8 (4 | 30 (& 10 15 (1) | 30 (4) 
Charlott N.C. 1.22 | 1.25 (4 ”) (4) 12 11 (4 20 (8) 10} <5 (1) - 20 (4) 
Minot N. D. 1.04 | 1.14 (1) 5 > (1) 7 9 (1) 20 20 (6) 10 10 (4) <10 10 (4) 
Cincinnati Ohio 1.20 | 1.22 (4 8 (4) 9 9 (4 | gO (5) <5!| <5 (1) - 4 (4) 
Cleveland Ohio 1.17 | 1.18 (4 5 (4) 7 7 (4) 50 (7) 5 10 (1) 30. (4) 
Oklahoma City | Okla. 1.19 | 1.21 (4 80 (4) 6 & (4 160 (9) 5| <5 (1) 30. «((4) 
Portland Oreg. 1.10 | 1.02 @ 180 (1) 1] 33 (1) 170 (7) 20 30 (5) 40 (5) 
Philadelphia Pa. 1.18 | 1.18 (4) 5O (4) | - 8 (4) 40 (8) 15 5 (1) 3) 6(4) 
Pittsburgh Pa. 1.15 | 1.15 (4 50 (4) ll | 10 (4) 30 «((8) 10 10 (1) 30 «(4) 
San Juan P. Be 1.17 | 1.14 (4) 25 (4 4} 5 (4 0 (8) 10} <5 (1) 20 (4) 
Providence Ss 1.15 | 1.18 (4) 90 (4 12 & (4) x0 (8) 30 10 (1) 40 (4) 
Charleston S.C. 1.22 | 1.19 (4) <5 15 (4) | li} 11 (4 30 | +20 (11) 30 | 30 (1) <10 30 (4) 
Chattanooga Tenn. 1.28 | 1.27 (4 45 (4) 12 | 9 (4 40 (8) 15} <5 (1) 30. (4) 
Memphi Tenn. 1.23 | 1.23 (4) 65 (4) 12 | 14 (4) - 80 (9) 5 10 (1) - | 30 «(4) 
Austin Tex. 1.20 | 1.17 (4 20 (4) 2 | 4 (4 10 60 (27) <5 | <5 (1) <10 | 30 «((4) 
Dallas Tex. 1.17 | 1.22 (4 <5 55 (4) 6 10 (4 10 | 100 (7) 10; <5 (1) } <10 30 (4) 
Salt Lake City | Utah 1.16 | 1.22 (4 } 20 (4) 4 | 4 (4) 50 60 (12) 10 10 (9) | <10 10 (9) 
Burlington Vt. 1.14 | 1.17 (4 60 (4) bad ll (4) — | 5O (8) 15 <5 (1) 30 (4) 
Norfolk Va. 1.22 | 1.22 (4) 50 (4) 9 | 11 (4) 30 (8) 10 15 (1) | - 30 (4) 
Seattle Wash. 1.06 | 1.16 (6) 10 80 (6) ll | 16 (6) <10 | 120 (25) 15 15 (8) <10 10 (8) 
Spokane Wash 1.04 NA NA 9 NA - 60 (9 20 15 (5) 10 (5) 
Charleston W. Va. 1.17 | 1.17 (4) 70 (4) 11 | 10 (4 20 (8) 10} <5 (1) } 30 (4) 
Milwaukee Wis. 1.17 1.19 (4) 65 (4) 5 7 4 80 (17) 10 15 (1) 30 (4) 
Laramie Wyo. 1.04 1.13 (1 5 (1) 7 4 (l 30 (8) 15 15 (6) - <10 (6) 
Netw k | 

1.14 1.16 5 54 & y 30 65 15 12 <10 | 20 





NA indicates no analysis made. Montgomery, Ala., and F’ascagoula, Miss., stations were not operating during third quarter. 
Numbers in parentheses indicate total number of analyses reported during the month. 
Dash indicates that the average concentration during the third quarter was reported to be less than the minimum level of detection. The minimum levels 


f detection for Sr, Sr®, ['3!1, Cs'37, and Ba? in terms of mye liter are 5, 1, 10, 5, and 10, respectively. (Dashes are not used in calculation 
‘ , 
network averages. 


All surveillance data will be subject to con- and cesium-137 results are generally within 
tinuing review and evaluation to observe un- anticipated variations. The analyses for stron- 
usual patterns or levels which may require im- _tium-89 show that the concentrations of this 
mediate attention and adjustment in the pas- nuclide during November generally showed an 
teurized milk sampling program operation. increase over the October data. The November 
Further atmospheric nuclear testing may re- iodine-131 and barium-140 levels show a de- 
quire an immediate re-evaluation and re- crease from the previous month. 
adjustment of the sampling frequency and [Editor’s note: Rapid City, South Dakota 
analytical schedule for this program. becomes a reporting station this month; how- 

Comparison of the results of the November ever, it will not be indicated on the figure 
averages with the third quarter averages shows showing sampling stations until analytical re- 
that the November stable calcium, strontium-90, sults are available.} 























SECTION 


National Water Quality Network 


IV.—WATER 


Division of Water Supply and Pollution Control, Public Health Service 


The National Water Quality Network op- 
erates under the provisions of Section 4 (c) 
of the Federal Water Pollution Control Act, 
which states “. . . The Secretary shall... 
collect and disseminate basic data... (relat- 
ing) to water pollution and the prevention and 
control thereof.” 


This Network, operated in cooperation with 
State and local agencies, and industrial or- 
ganizations, commenced operations in October 
1957. During October 1961, 94 sampling sta- 
tions submitted water samples for analyses. 
These stations are located on major waterways 
used for public water supply, propagation of 
fish and wildlife, recreational purposes, and 
for agricultural, industrial, and other uses. 
Some of these stations are on _ interstate, 
coastal, and international boundary waters, 
and waters on which activities of the Federal 
Government may have an impact. Ultimately, 
a total of approximately 300 stations will be 
in operation. Radioactivity is not yet being 
reported for a few of the more recently estab- 
lished stations. 

Samples of water are examined for chemical, 
physical, and biological quality insofar as these 
relate to pollution. Samples for some deter- 
minations are taken weekly, others monthly, 
and for some, continuous composite samples 
of 10 to 15 days are obtained. 





Gross alpha and beta measurements are 
made on both suspended and dissolved solids 
(strontium-90 on the total solids only) in raw 
surface water samples. The levels of radioac- 
tivity associated with dissolved solids provide 
a rough measure of the levels which may be 
found in treated water, where such water 
treatment removes substantially all of the 
suspended matter. Naturally-occurring radio- 
active substances in the environment are the 
source of essentially all the alpha activity. The 
contamination of the environment from man- 
made sources is the major contributor to the 
beta activity. It should be noted that with the 
cessation of weapons testing for a period of 
three years, the beta activity in most raw 
waters generally had approached a level at- 
tributable solely to natural sources. Natural 
beta activity can be two or three times the 
natural alpha activity based on the presence of 
the same nuclides. The resumption of nuclear 
weapons testing in the atmosphere by the 
U.S.S.R. has resulted in an increase in radio- 
activity of surface waters. Evidence obtained 
during October-December 1961 indicates a 5 
to 10-fold increase in gross beta radioactivity 
of the surface waters over the 1960 average in 
some areas, particularly in North Central, 
Northeastern, and Eastern United States. The 
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TABLE l. 


—RADIOACTIVITY IN RAW 


SURFACE WATERS 


{Concentrations in uyc/liter] 

















Quarter 
ending 
Sept. 30, | October 1961 
1961 
Station | 
Beta activity Alpha activity 
Total = 
il | | | | | 
| Suspended | Dissolved Total Suspended Dissolved Total 
Allegheny River: Pittsburgh, Pa sinter tartan tr tiih ee 0.3 4 16 20 | 0 | <1 <1 
Animas River: Cedar Hill, N. Mex...................-..........----- 0.3 | ll | 30 41 | 1 | 4 5 
Apalachicola River: Ch sttahoox hie, a 2 3 | 5 | s_ | — a 
Arkansas River: | 
Coolidge, Kansas_......-. OEE ANS EMT AN SE Te SAN EN IT 2.3 | 91 | 79 | 170 | 6 46 | 52 
.  _ tee rower — | 38 | 55 | 93 | 2 10 12 
EE ITE ED AO A NE — | 46 17 | 63 | 7 | 1 8 
ee ee Deeee eer ee. ©. EE ......nccccneessoseeesoceesuownse 0.4 | 29 | 75 | 104 | 1 | 3 | 4 
Chattahoochie River: | 
Atlanta, Ga.. aaa adele eT ee Sibel -- 4} 3 7 0 | 0 0 
Columbus, Ga. AEE a aes tS 7 - 3 5 | 8 | 0 | 0 | 0 
Clear Water River: East Le wiston, ES aE 10 22 | 32 | 0 0 | 0 
Colorado River: 
Loma, Colo.........- SE eet eee ae in cecusediaatiacie 24 46 70 | 1 | 4} 5 
Page, Ariz_. a. SIRS OES LER EE P Se ae eee — 385 39 | 424 75 | 7 82 
Boulder C ity, “Nev. , TEES LAINE SEG PT Se SERIES 1.0 7 28 | 35 0 | 6 6 
Parker Dam, Calif_- OSES BOLD SS eae epee — | 3 23 26 0 | 4 4 
Yuma, Ariz........ , canianiaepeetintaittdtens scieltlichdaealsahiacs tel — 3 50 | 53 - — | =— 
Columbia River: 
EE Ee Ee eR ETT e a _ 2 | 4 6 0 | 1 | 1 
Pasco, Wash_..... : Ee PR ra a Oe ne Reet ee ee eee 1.1 | 79 623 | 702 | 0 0 | 0 
I IE, tiniguinichtesibibueeclouie saiibinnain’ > 0.6 | 15 305 320 | 0 | 1| 1 
TE SOE ETO SNE AER OS — | 16 168 184 — | — | — 
McNary Dam, Oreg........--.--------------- ERIS TERE 1.2 | 114 168 | 282 | 0 1 | 1 
Connecticut River: a anainaeein 0.4 5 8 13 | 0 | 0 | 0 
Cumberland River: C larksville, . eae 0.4 1 5 | 6 | 0 0 0 
Delaware River: | 
Re ee eee ee MA, — | 4 4 8 | 0 | 0 | 0 
Philadelphia, bs +. Le LEO eR PME — | 7 14 21 | 0 0 0 
Esc seite Tibewss Century, Se eas POLES b 0.9 | 6 | 5 14 | — | — | — 
Great Lakes: | | | | 
Buffalo, N. Y_....- ; ERO Te NET SCE Ee _ 3 | 7 10 | 0 0 | 0 
Detroit, Mich......-.- RR A A SER saxnals 50.6 4 11 15 | 0 | 0 0 
Port Huron, Mich.._.. EMI Set BOTAN OE RE ae 0.4 2 | 6 | 8 | 0 | 2 2 
Milwaukee, Wis. ____- ARS CREA Sees oa —_ | 5 7 12 | 0 | 1 | 1 
Sault Ste. Marie, Mich sonleedieabaieses - isso aetna od l 4 5 — | — | _ 
Gary, Ind. bhi ERATE isetnreuie Gatien 0.2 | 1 7 | 8 | 0 | 1 | 1 
Duluth, Minn : ‘ ‘ one ree ane — | 3 3 6 — — _ 
Hudson River: Poughkeepsie, N. Y-....--.--- lee cenigdade 0.2 2 6 8 | 0 0 | 9 
Illinois River: | 
I a ol ka - Sis 0.4 | 5 22 | 27 | — | — | 
Grafton, Ill- soa opted ibseieideakaiaien iach —| 0 17 17 | 0 2 2 
Kanawha River: Winfield Dam, 2, ee ER. —| 6 7 | 13 | — | — _— 
Klamath River: Copco, Oreg--. pinheeewniaen ilestininlidaeadedeanietnase — | 4 7 11 | 0 <1 <l 
Little Miami River: Cincinnati, Ege PREIS RE 1.1 | 6 16 22 <l 1 1 
Merrimack River: Lowell, Mass_. SSRI a ae : oe 69.7 | 6 17 23 | — | _ | _ 
ee LS 8 ee 0.9 4 26 | 30 0 | 0 0 
Mississippi River: 
Dubuque, Iowa- -- aarti behead elaine taaniedatia a 15 | 23 | 38 | _ — | _ 
Burlington, Iowa..... ‘Saki DERE Re So ee ee RS 0.6 | 8 20 28 | 1 | 1 | 2 
E. St. Louis, Il_.... Rae saaedaheesesdaes sea — | 12 19 | 31 | <1 | 1 | 1 
Cape Girardeau, Mo. - ESL SEF oa ie 0.8 52 20 | 72 7 1 | 8 
West Memphis, Ark. - 21 14 35 | 0 | 0 | 0 
Delta, La >0.4 23 | 18 | 41 | - — | ~ 
eae ae —| 13 | 13 26 0 | 1 | 1 
Vicksburg, Miss... v — 34 17 51 | 4 | 1 | 5 
Missouri River: 
on ee ree ae eee — | 34 12 | 46 8 | 4 | 12 
Bismarck, N. Dak.......-- pelialinnnisi ted aneeanonsmidiaainins —_ 12 13 | 25 | 1 | 0 | 1 
Yankton, S. Dak : pues ba tas a 0.6 i) 30 | 39 | 1 3 | 4 
Omaha, Nebr 2 ORS SN — 20 27 | 47 | 2 3 5 
St. Joseph, Mo.-_-__- ee ; SA Ee a Os | — 34 | 29 63 3 4 7 
Kansas City, Kan__...- AEE ESL EES BLES — | 34 | 20 54 5 2 7 
St. Louis, Mo-_..- Be a AN Sa ete 1.4 | 28 | 18 46 — | — | -- 
Monongahela River: Pittsburgh, Pa..............-_-- 0.4 | 6 16 22 0 <1 | <1 
North Platte River: Henry, Nebr — 12 55 67 0 24 | 24 
Ohio River: 
East Liverpool, Ohio 7 i a ad st 0.4 2 31 33 — 
Huntington, W. Va AES — 7 12 19 0 | 0 0 
Cincinnati, Ohio . eee 0a PER AAA — | 10 3 | 13 0 0 0 
Louisville, Ky ‘ a ee 0.4 | 4 13 17 <1 <i l 
x ansville, Ind ee oe , ams — | 13 19 32 0 <i <i 
airo, Dil aS ‘ eS P : 1.1 - - | - -- 
eon hita River: Bastrop, La 11 | 12 23 1 1 2 
Potomac Ri ver: 
Williamsport, Md-_. . 3 15 18 0 0 0 
Great Falls, Md... rents : =a 5 14 19 | 0 i 1 
Platte Rive e Plattsm uth, Nebr Da he ‘ _- 40 42 82 | 7 3 10 
Red River, North: Grand Forks, N. Dak... goa . ee — 21 28 49 0 3 3 
Red River, South: 
I —_ 2 21 | 44 7 1 | 8 
Denison, Tex = oe ile tte ee FAs > ase - 2 34 36 0 0 0 
Alexandria, La ee : : eee “ AAT OEE aa 1.0 14 13 27 5 2 7 
Rio Grande River: | 
Alamosa, Colo... : bo.4 3 15 18 0 2 2 
ke ELLE AS, —_ 0 0 0 ~ — _ 
Laredo, Tex - _ 18 18 36 3 3 | 6 
Brownsville, Tex - - 9 19 28 - — — 
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TaBLe 1.—RADIOACTIVITY IN RAW SURFACE WATERS—Continued 


{Concentrations in uyc/liter] 
































| oar 
ending 
Sept. 30, October 1961 
1961 
Station 
| Beta activity | Alpha activity 
Total | [a 
Srv | | 
Suspended | Dissolved Total | Suspended | Dissolved Total 
| | | 
= | 
Roanoke River: John H. Kerr Reservoir & Dam, Va...........------| -- 3 | 6 9 | 0 | 0 0 
i CS oo oo. o  absinahauecnecequanial — 4 5 | 9 —_ | _ — 
ee TE Dn EE, Bla Ms vic concminemibneenadednieensinebneeiend -- 44 | 42 | 86 | 6 8 14 
Se CS — 4 | 7 ll — — -- 
SE SEE IONS Bliss nncicnvacneGscenndsesnnsesaceous os 0 | 16 16 | - - — 
savannah River: | | | 
EL Sic dnancnsceaneniabedshendseneneceminncucenten 0.4 6 | 56 62 | 0 | 0 0 
a i edb benadamdanent — 2 | 6 8 0 0 0 
ee BR ee | ee -- 2 | 14 16 <1 | l 1 
a ae 0.3 4) 18 22 | 0 | 1 1 
SS ee EERO PEIN GR cccnccnscconccosecanesuncsncens 0.7 27 63 90 4) 30 34 
Susquehanna River: | 
ii 2s el aces oeingminndemienatinmiainn Siiiniataaae 0.3 6 ll | 17 | 0 | 0 0 
I tains. ns. sancemnsanniebbheenabidimonianaeatadil | 0.3 5 5 10 | 0 0 0 
Tennessee River: | 
I I ON catnip innncelcidhcbinengiploas atubteatinia _ 0 33 33 | 1 0 i 
CE Es nie 60.0005Gscennnocdscondvecestoecineiteneneseted 0.6 2 14 | 16 — — — 
aia ah ii sias acne ioe shade daancednianiaibiniiienie 0.7 | 3 17 20 0 0 0 
Pemee® Benes COGN, BE, nn cc cccccccccccccecscocccsesce — 3 6 uv 0 | 0 0 
phen abbeibbbbeanemeeneeeee — 9 17 26 0 0 0 
oo eee 0.4 | 6 | 18 | 24 | 0 | 1 1 
ee ee eee eee —| 43 | 16 59 | _ -- 
* Dash denotes no sample received or no determinations made. 
» April-September strontium-90 data. 
greater percentage of increase in the radio- first operating year of each new station, 


activity is in the suspended solids. 

For the first two years of the Network op- 
erations, beta determinations were made on 
weekly samples. Alpha determinations were re- 
ported generally on composites of more than 
one weekly sample. Since January 1959, a por- 
tion of each sample from all stations in the 
Network has been composited into a three- 


‘month sample for measurement of strontium-90 


concentration. 

Beginning January 1, 1960, the frequency 
of beta determination varied depending on the 
status of each particular station. For the first 
operating year of each new station, analyses 
were being conducted weekly. Weekly analyses 
were to be continued indefinitely for all stations 
which may be affected by waste discharges 
from nuclear installations. Semimonthly de- 
terminations (on composites of 2 or 3 weekly 
samples) were conducted for stations which 
still showed some beta activity above back- 
ground. Monthly determinations (on compos- 
ites of all samples received from a station 
during the month) were conducted on samples 
from streams where beta activity was at back- 
ground levels. 

Beginning January 1, 1960, the frequency of 
alpha determinations also was changed. For the 





PRINT IN BINDING 


analyses were to be done weekly. At some sta- 
tions on the Colorado and Animas Rivers, de- 
terminations were done on weekly samples or 
semimonthly on two- or three-week composites. 
The remainder of the stations were scheduled 
so that each made one gross alpha determina- 
tion per month. 

Following the resumption of nuclear weapons 
testing in the atmosphere by the U.S.S.R., the 
gross beta and alpha determination schedules 
were altered. Beginning September 1, 1961, 
gross beta determinations are to be made on 
all samples collected (compositing weekly 
samples for monthly or semimonthly gross beta 
or alpha determinations will cease). Beginning 
October 1, 1961, gross alpha determinations 
are to be made on one sample from each station 
each month, unless there is evidence of alpha 
activity in excess of background levels. In the 
latter instance, an alpha determination will be 
made on a weekly or bi-weekly basis, depend- 
ing on what is considered the norm for a par- 
ticular station. 

All data reported in table 1 represent the 
average of all data reported for the period 
indicated. The reported strontium-90 data are 
the results of determinations on three-month 
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composite samples for the quarter ending in out from Nuclear Weapons Tests, Vol. 1, May 1959, 


pages 167-169. 


the month shown. (3) Setter, L. R., J. E. Regnier, and A. Diephaus, 

























Additional information and data may be ob- “Radioactivity of Surface Waters in the United 
: . ‘. wae y States,” Journal of the American Water Works 
tained from the following sources: Association, 51, 1877 (1959). 
(4) Straub, C. P., L. R. Setter, A Goldin, — P. F. 
(1) National Water Quality Network Annual Compila- Hallbach, “Strontium-90 in Surface aters,” 
+ ab of Ben ris ubtheniian No. 663, Water Journal of the American Water Works Associa. 
Years 1957-58, 1958-59, 1959-60. Public Health __ tion, 52, 156 (1960). ee Me 
Service, Division of Water Supply and Pollution (5) Setter, L. R., and S. L. Baker, Radioactivity of 
Control, Washington 25, D. C. Surface Waters in the United States, Radiologica 
(2) “Report on National Water Quality Control Net- Health Data, Vol. I, No. 7 (1960). 
work,” submitted by Dr. F. J. Weber, Chief, Di- (6) Straub, C. P., “Significance of Radioactivity Data,” 
vision of Radiological Health, PHS, at the Joint Journal of the American Water Works Associa- 
Committee on Atomic Energy Hearings on Fall- tion, 58, 704 (1961). 
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FIGURE 1—NATIONAL WATER QUALITY NETWORK SAMPLING STATIONS, OCTOBER 1961 





Monitoring of Water Supplies Around the Nevada Test Site 


U.S. Atomic Energy Commission 
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3y contract with the Atomic Energy Com- ments of radioactivity in water supplies. These 
mission the Public Health Service has con- data have been reported in the Atomic Energy 
ducted an off-site monitoring program around Commission’s 13th, 14th, 18th and 23rd Semi-' 
the Nevada Test Site (NTS) since 1955. In- annual Reports to Congress and by the Public| 
cluded in the program have been measure- Health Service in the 1957 Congressional Hear- 
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? ) FIGURE 1—GROSS BETA MEASUREMENTS IN 
° WATER SUPPLIES IN OFF-SITE AREAS OF 
fHE NEVADA TEST SITE FOR NOVEMBER 


ings, “The Nature of Radioactive Fallout and 
Its Effects on Man.” 

Figure 1 summarizes gross beta measure- 
ments in water supplies located in the NTS 
off-site area for November 1961. 

The lower limit of detectability with the 
equipment used is about 10 micromicrocuries 
per liter. 








re 1961 
‘MASS 
R,1 
Ne = 
TaBLE 1.—DESCRIPTION OF WATER, SAMPLING POINTS, NEVADA TEST SITE 
Location } Source Population served 
i iene caplashinhataiian | 13 wells—650 to 1,250’ depth plus Lake Mead supply-...................-...--- 40,000. 
ES See ETI ET RE I ; | 
Indian Springs....................-- { Y  “ (ie aRRRRIebeRegRes ROSAS ET EE TAR | Average 250. 
a al ae od neti eainiamaiatinenaanigadivekedibiaetin 10-50. 
REI IIL). ) 21, ss causiniaddeiatonaendontinnaiaeemesemed 8. 
eae iO a el isles ee Average 15. 
RE ee ee BO ESA SS ee ee er ee eee 550. 
} 6 SRE 125’ drilled well............. REE SE Se RL LRA ER Ie! 2-10. 
a a _ SE ee ETE SEE I BOE DIE EELS 5 Average 200. 
eae ae Se | 2 drilled wells—60’ depth...................... tetas eA Average 1,500. 
a | Multiple springs—no improvement..........................--.-- sasanesdeiimeantia | 10. 
CES ee ae er | Well ADELE S a8 Ee pO EO ee ee ee .| State Highway Station. 
REE RET: iN ee pees Lesmeiaieeiaieiaiel 3. 
Caliente._____. ARREST CET EEE LE I IO, a a ne eS AT ee Average 10-12. 
UU See I ee dee mm eernbeepearenenes 0. 
RE a a a ae | 2 wells—50-67’ deep. --__- D2 I EI LE, YELLE IEA LOLI LAE, SOLED Average 175. 
’Pahranagat Lake.................._- ETS a SF RS OS Ee aE Not used for domestic purposes. 
Butler Ranch_................_____- I eee ed sbeebs enidmianeeeti 1. 
Warm Spring Ranch............._---| os nied bbaodedenwamwabedh .| Public park with swimming pool. 
i | Ee ,. | eee iota mealectdaeleadleiaiaiaaiiiiedessiabiiceaabh ds aneenddeiadiedtidaardaintd 300. 
Ballistic Range...............- Soar RRA ee PENS EER SCORER Tie mee Mae See 10-15. 
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SECTION V. — OTHER DATA 


External Gamma Activity 


Division of Radiological Health, Public Health Service 


Portable survey instruments are available at 
stations of the Radiation Surveillance Net- 
work for recording levels of external gamma 
radiation. Measurements are made daily ap- 
proximately three feet above the ground. 
These readings are not precise, but are suf- 


TABLE 1. 


EXTERNAL GAMMA ACTIVITY, JANUARY 1962 


\} ypr 


jivisio 


The 
makes 
mater 
types 

embe 





among the values shown in the following tableff}**"- 
are within the variance anticipated due to dif-B °°; 
ferences in normal background and instrument fp". 
response characteristics. 





. — a 


i} 


—_— 


Station location 


City 


mr hr) 
City State 

Adak = ae 0.01 | 
Anchorage. Alaska___. 0.01 
a Alaska_. 0.01 | 
Cold Bay Alaska... 0.01 
Fairbanks Alaska... 0.01 | 
Juneau. Alaska 0.02 
Kodiak Alaska 0.01 
Nome Alaska 0.01 
Point Barrow... .- Alaska... 0.01 
St. Paul Island Alaska s_ | 
Phoenix Ariz... 0.02 | 
Little Rock. -. SES 0.01 
Berkeley _..._- TT ae eee ae: 0.01 | 
Los Angeles_. .| Calif. - 
Denver..__. | Colo. ..- ONE SESE 0.02 
Hartford ER A a 0.01 
Washington a 0.02 
es ra a acer 0.01 
Miami | Ee Sera 0.01 
Atlanta Ga nos 0.03 
Agana Pe Seas 0.02 | 
Honolulu. | Hawaii 0.02 | 
Boise a OL | TT SSE II SED IS 0.02 
i = 0.01 | 
OS ae See 0.01 | 
NE I iis diane hiaarentom encanta Iowa 0.03 | 
Topeka Kans : 0.02 | 
Frankfort. ..... Ky 0.01 | 
New Orleans... La : 0.02 
Augusta SAS 0.02 
Baltimore _- Md 0.02 
ELE TS. er 0.02 


| Ponea City-~ 


| Madison - 
|| Cheyenne 


Lansing 


|| Minneapolis 


Jackson 


Pascagoula___...-- 


Jefferson City 
Helena 


Portland__-_- esate 
Salt Lake City... 
Richmond 
Seattle 


C7 eer 


Mich_- 
Minn 
Miss_. 
Miss 
Mo. 
Mont 
Nebr 
N.J 


N. ¥ 


N. Mex.....- 





® Dash indicates no data received. 
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Byproduct Material Licensees 


The Atomic Energy Commission periodically 
makes available tabulations of their byproduct 
material licensees giving the locations and 
types of licensees. The tabulation, as of De- 
ember 1961, is presented in table 1. “By- 


material 


ivision of Licensing and Regulation, U.S. Atomic Energy Commission 





product material” is defined as any radioactive 
(except special nuclear material) 
yielded in or made radioactive by exposure to 
radiation incidental to the processes of produc- 
ing or utilizing special nuclear materials. 


TaBLE 1.—LOCATION AND TYPE OF BYPRODUCT MATERIALS LICENSEES, DECEMBER 1961 





Medical Institutions 
and Physicians 


territory | ™ 


Private 
practice Other 


Industrial Firms 


Colleges 
| and Univ. | Industrial 
radiog- | 
| raphy | Total 





seinen 1 | 1 
22 | 17 | 
TES 14 | 8 | 
jeanbenn 13 | 8 
213 119 
10 | 22 | 
18 | 19 
1 | 3 
12 16 
i sceendiattianan sii 54 30 
nba 21 23 
aa 12 4 
3 3 
42 | 91 
29 29 
26 23 
ein 10 16 
v. 18 14 
| 17 22 
PE eee 6 ll 
a 17 21 
ysetts..... 27 54 
47 5 
Ww 26 
eae 7 7 
39 44 
4 9 
k 19 11 | 
- 4 3 
ampshire-.. 2 | 10 
cabaiiniel 60 | 49 
a 10 | & 
ar 177 171 
orth Carolina... 30 23 | 
rth Dakota___.- Fy 3 
nio io io 
tennéens 30 14 
sinntoaletenes 20 12 
Fae ee 0 l 
ennsylvania._....- 47 95 
0 Rico....... 4) 5 
Mle Island_....-. 2 | 6 
uth Carolina..-- 12 7 
outh Dakota...-. 9 8 
20 22 
eee 114 58 
~ 


1 0 | 0 
4) 8 | 19 
3 1 | 8 
1 | 0 | 9 | 
18 47 | 246 
7 5 30 
6 | 13 | 49 
1 2 | 12 
4 2 | 7 
5 g | 22 
5 6 ll 
1 2 8 | 
2 3 3 
7 18 | 129 
i) 14 47 
12 4 12 
3 6 18 
4 3 | 14 
6 14 | 32 
2 2 7 
7 7 24 
” 15 109 
ll 16 56 
14 6 23 
3 4 i) 
6 8 | 32 
3 | 0 | 3 
2 | 1 | 4 
1 1 | 5 
4 2 7 
2 23 | 140 
6 1 | 16 
38 31 | 215 
7 0 17 
2 1 2 
14 | 36 124 
5 10 32 
7 7 ll 
0 0 0 
20 56 174 
3 1 | 3 
4 1 | 8 | 
3 3 | 6 
4 0 2 
5 4) 30 
20 38 | 122 
4) 3 16 
2 0} 3 
7 7 | 37 
] 9 | 22 
2 2 | 18 | 
6 17 | 37 
1 1 | 7 





Federal and State 


Laboratories 
Civil 
defense Total 


Founda- Sum of 
| tions and Other totals 
| Institutes | 





1 0 7 
0 l 5 
0 0 3a 
3 | v 673 
1 3 104 
1 l 110 
0 Q a 
0 l 144 
U U 

1 U 

0 0 

5 3 

0 3 

0 l 

0 0 

0 () 7 
2 l ( 
0 1 : 
2 l 104 
6 ) 243 
2 9 om 
0 ) 104 
0 36 
0 I 15 
0 0) 

0 1 

U {) 

0 0 

2 2 

0 0 
12 10 690 
0 l 

0 t 

3 2 3 

1 0 

l 

0 0 

6 4 467 
0 

0 ) oF 
U0 2 
U ) : 
0 l ¢ 
4 2 364 
0 0 

0 ) 

0 l 103 
l 0 113 
0 0 
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Cesium-137 Levels in Humans 





Surv 


Walter Reed Army Institute of Research, Washington, D.C., and Food 


U.S. Army Medical Research Unit, Landstuhl, Germany 


The whole body counting facilities at the 
Walter Reed Army Institute of Research 
(WRAIR), Washington, D. C., and the Medi- 
-al Research Unit, Landstuhl, Germany, have 
continued their program for measuring the 
levels of cesium-137 in people. A description 
of each facility and previous data were sum- 
marized in Radiological Health Data, Vol. II, 
Nos. 4, 7, and 10; subsequent data appeared in 
Vol. III, No. 1. 

This report presents results from Germany 
for the period September through November 
1961, and from Walter Reed for the fourth 
quarter of 1961. The Landstuhl data are listed 
by month in table 1 and the Walter Reed data 
are listed by geographic area in tables 2 and 3. 


TaBLeE 1.—ASSAYS PERFORMED AT THE UNITED 
STATES ARMY MEDICAL RESEARCH UNIT, 
LANDSTUHL, GERMANY 


Subjects residing Number of | wuc Cs!87/gm K 


Date in subjects (average) 
September 1961 West Germany 595 33 
October 1961-_--. West Germany 452 34 
November 1961 West Germany 587 28 


Tape 2.—-ASSAYS PERFORMED AT THE WALTER 
REED ARMY INSTITUTE OF RESEARCH, FOURTH 
QUARTER 1961 





Number of pyc Cs!¥?/gm K 
Geographic area subjects (average 
Canada. 2 21 
Central America l 24 
Europe ‘ 14 36 
Far East 9 19 
United States , 80 24 


A 


TaBLeE 3.—ASSAYS OF INDIVIDUALS RESIDIN adio 


WITHIN THE UNITED STATES PERFORMED 4] Admi 














WRAIR, FOURTH QUARTER 1961 stron 
Se ne re 
Number of pac Cs'8"/em K 1960 
State subjects average ‘ 
~ Ses PES WO _§Adm1 
Alaska 2 43 
Arizona l 17 
California 7 17 
ESE ee ea rye nee l 2 
Connecticut l $1 
ILE ESRD A SATEET l 24 
District of Columbia----- 4 26 
a l 35 
EE ee 2 23 
a ] 18 
Indiana -- l ] 
Iowa... Se ae ee eS Se ae l 25 
Maryland EASA NAS LOT s 10 sg 
Massachusetts.............- 1 2 ened 
ESE 3 14 ¥ ne i 
Minnesota l 32 a“ le 
0 EE ee 2 32 Ifalfa 
Missouri ane ] 12 S iaife: 
New Hampshire - --- spambaid l is Dried | 
.. ear l 4 ri 
EEE ES A Se l 25 tton si 
ff eee ee 7 2¢ Borghum 
North Dakota_.--..---- CR ee ee ee 3 30 
EE ee l 15 a 
IEEE ET a 10 33 
South Dakota 2 31 
,. 3 Sats 5 17 
Virginia sep heeaielennieaiinaleioaa s 23 
Washington - - ncaa l 19 
TaBLE 4.—SUMMARY OF TABLES 1 AND 2—FOURT# 
QUARTER, 1961 
| | 
Number of | pyc Cs'8?7/gm K | 
Geographic area subjects (average) | Percent MP 
Canada Pen WAT eee 2 26 0.13 
Central America.......- l 24 0.12 
Europe RET ES 14 36 | 0,18 
Far East. SA TAS i) 19 | 0.10 
United States_......... R0 24 ).12 
West Germany-.. 1634 32 0.16 


* Radiological Health Data, Volume II, Number 4, pages 193 nd 194, 
Values represent determinations for September through Novem 
1961. 











Survey of Radioactivity in Animal Feeds 


food and Drug Administration 


A part of the continuing surveillance of 
DIN radioactivity in foods by the Food and Drug 
1) aqAdministration is concerned with the levels of 
trontium-90 in animal feeds. Table 1 presents 
he results of analyses of feeds collected during 
em $1960 by representatives of the Food and Drug 
*’ [Administration Districts. This data indicates 


that hays and alfalfas continue to show rela- 
tively high strontium-90 content. Previous 
data for 1958, 1959, and 1960 have been pre- 
sented in the May and December 1960 and the 
September and December 1961 Radiological 
Health Data. 


























TaBLE 1.—STRONTIUM-90 CONTENT OF ANIMAL FEEDS 
[Concentrations in uwuc/kg original material] 
. Origin 
) Product |— aes 7 Harvest dat Strontium-90 
| County State 
a ee Barry | Missouri | 1960 900 
ee eek ee eee loas _| Ross Ohio September 1960 2 
4 espedeza hay..........- ES Et aS eC eS | Cherokee Kansas July, September 1960 45 
ee LE ETS EEN SERENA D | Howard | Indiana June 1, 1960 204 
. NNER ae ne ee ee re eee mY Cherokee Indiana September 1, 1960 370 
} ried beet pulp.............- ei iepinkeiied aii Saginaw Michigan September, October 1960 3 
Ot 0 eee ee EA California October 10, 1960 f 
) tton seed meal_.........-- : TN ae Wake North Carolina 1959 4. 
) wghum forage.........-.- padeiiiacane es P sciumwect meee Kansas 1960 4 
) 
) —_$—$ $$ ———_$_$$ $$ 
3 
: 
; 
4 
. . . > . 
Environmental Levels of Radioactivity at Atomic 
Energy Commission Installations 
URT! ; 
| The U.S. Atomic Energy Commission re- given in National Bureau of Standards Hand- 
eives from its contractors quarterly reports on book 69. 
e environmental levels of radioactivity in the For the purpose of clarity and perspective, 











ficinity of the respective installations. The re- 
orts include data from routine monitoring 


) 

1s Pprograms where operations are of such a na- 
‘ re that plant perimeter surveys are required. 
_ Various summaries of the environmental 
ii, Madioactivity data for 18 AEC installations 
Vovemne 


ave appeared in Radiological Health Data 
ince November 1960. Summaries follow for 
ettis Atomic Power Laboratory and Shipping- 
port Atomic Power Plant, for the first and 
cond quarters of 1961. 

The measured concentration of a radioac- 
ve substance in air and water may be com- 
ared with the Maximum Permissible Concen- 
ration (MPC) of that substance as recom- 
ended by the National Committee on Radia- 
Mon Protection and Measurement (NCRP). 
or the environment near an AEC installation 
the applicable MPC’s are one-tenth of the oc- 
ipational MPC values for continuous exposure 
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a few of the applicable environmental MPC 
values are listed in table 1. Such values are 
intended as guides only. For further clarifica- 
tion, Handbook 69 should be consulted. 

The establishment of MPC’s does not imply 
that each nuclide may be permitted to be pres- 
ent at 100% of its MPC concentration. If the 
concentration of each nuclide is expressed in 
terms of percent of its MPC, the sum of all 
the percent values should not exceed 100%. 

In the following reports, the use of non- 
specific terms as “total activity,” “‘total alpha,” 
and “gross beta” do not in themselves suggest 
any one MPC value. Often, when concentra- 
tions are low, a laboratory will assign an MPC 
value that is more restrictive than necessary. 
This avoids the more costly isotopic tests neces- 
sary to justify a less restrictive value. Refer- 
ences to table 1 will be made to designate the 
appropriate MPC’s reported by the laboratory. 
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' 














ee 


as re 





TABLE 1. 


SELECTED ENVIRONMENTAL MPC VALUES PERTAINING TO AEC INSTALLATION REPORTS ]) 


THIS SUBSECTION 





Environmental MpP( 


Line No. Radionuclide or mixture of radionuclides 
Water | Air 
pyc/liter) | (upc/m 
l If Sr, 1129, P20, Po2!0, Rats, Rat, Rat, Pa2sl, and Th-nat are not present!___...._..-.-.------ lee 2,000 
2 a rrr cn gapininnni nme eta oe har gale dcee dati Reha aland-eieladdeaddettiadieataneinid 600 | 
3 ar ee, ON I 6 cieciirdcuicscneeesudeenéheunesdtneanismhsddebnoeenssssnn Canes bbeehbheeetbebseeseesnndal 100 | 
4 I eileen vues eee scandal nates divine nicer eile gsi tall irtociintindicindpadieiemepaided all 10 


If a emitters and Ac’ are not present! 


6 Fe we cma ee ed A ee ay ee — | 

7 If a emitters and Sr®, [)2, Pb2!©, Ac2?7, Rat, Pa, Py}, and Bk? are not present!__.......-.----.----- lee - 10 
itn S| hasnt eehi taavie lenatititha tnctnitnanisnhnniaves tides daninintriaaiintiatninintstaieie ake Slhsdodeabiah be Ridinetben 3,000 ,000 200.00 
9 Strontium-90___-_. en nT a Te — 100 10 
10 pe ee ey ee ee ey kee en ae ne er Se ee Pe 


paieeebedelelhaguamhmaenick ENE PCO SEAR Re CS — | 300,00 





i “Not present” implies the concentration of the nuclide is small compared with its appropriate MPC. According to recent FRC recommendations a groy 
of nuclides may be considered not present if the ratio of each nuclide to its appropriate MPC is equal to or less than 1/10 and if the sum of these ratios for t 


group in question is equal to or less than 1/4. 


Bettis Atomic Power Laboratory 


Westinghouse Electric Corporation, Pittsburgh, Pennsylvania 


First and Second Quarters 1961 


Previous coverage in Radiological Health Data 


Period Issue 


1959 and first quarter 1960 November 1960 
Second quarter 1960 January 1961 
Third and fourth quarters 1960 October 1961 


The Bettis Atomic Power Laboratory 
(BAPL), operated for the Atomic Energy 
Commission by Westinghouse Electric Corpora- 
tion, was established in 1949. Since that time 
BAPL has been engaged in research and de- 
velopment work related to naval atomic pro- 
pulsion systems and the central station atomic 
power reactor at Shippingport, Pennsylvania. 


Liquid Radioactive Waste Disposal 


The liquid effluent from the Laboratory is 
sampled continually and a composite sample is 
collected and analyzed weekly. This effluent in- 
cludes the discharge from the Laboratory storm 
drainage system so that it may include some 
activity from fallout. The average concentra- 
tions of gross radioactivity and strontium-90 
are presented in table 2. 


Beta-Gamma Background Levels 


Beta-gamma background levels are continu- 
ously monitored and recorded at a monitoring 
station located inside the western boundary of 
the laboratory property as shown in figure 1. 


RADIOACTIVITY; IN LIQUID WASTES 


TABLE 2.- 


[Average concentrations in uyc/liter} 





Type of activity | First quarter 1961 


Second quarter 1961 


Gross activity!...........- 550 490 
Strontium-90?_...........- <1 <1 





1 For the environmental MPC used here for gross activity, seefline 1 
table 1. 

2 The Sr® concentration for the fourth quarter” 1960, reported in tt 
October 1961 Radiological Health Data should be changed from 14 to 
pyuc/liter. 


The first and second quarter averages, 0.01 
and 0.018 millirads per hour respectively, ma) 
be compared with the 0.01 to 0.04 mr/hr rang 
measured throughout the United States by th 
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FIGURE 1—BETTIS ATOMIC POWER 
LABORATORY SAMPLING STATIONS 
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TaBLeE 3.—AVERAGE BETA ACTIVITY IN FALLOUT 


[Average deposition rates in me/km?/mo] 





| 
Station number 








(See figure 1) First quarter 1961 Second quarter 1961 
a A tS 
Upwind: 
ae 5 3.5 
uiniiinitiin Geena 2.0 3.5 
Downwind: | 
Dicauiincinbenetnbindiminas 2.0 4.2 
ee i ae 2.0 4.6 
+ 1.5 5.0 
6 2.0 4.2 
SES 2.0 4.2 
EE 1. 3.9 








Radiation Surveillance Network, Public Health 
Service during March 1961. 


Fallout 


Monthly fallout samples are collected at the 
eight stations shown in figure 1. Due to the 
locations of the stations the measured activity 


Shippingport Atomic Power Station 


Duquesne Light Company, Shippingport, Pennsylvania 


First and Second Quarters 1961 


Previous coverage in Radiological Health Data 


Period 

1959 

First quarter 1960 

Second quarter 1960 

Third and fourth quarters 1960 


Issue 


July 1960 
December 1960 
January 1961 
October 1961 


The Shippingport Atomic Power Station op- 
erated for the Atomic Energy Commission by 
the Duquesne Light Company, is the world’s 
first large-scale nuclear-powered electric gen- 
erating station. The environmental radiation 
monitoring program was initiated two years 
prior to the beginning of plant operation in 
December 1957. 


Release of Radioactive Wastes to the 
Atmosphere 


During the second quarter 1961 a total of 
84.9 millicuries of gaseous radioactive wastes 
(primarily xenon-133) was released to the 
atmosphere at a controlled rate over a period 
of 566 hours. This gaseous waste had an 
average concentration of 9,800 vuc/m* at the 
stack exit during release. 


NT IN BINDING 


may include both fallout from the atmosphere 
and activity resuspended because of the move- 
ment of vehicles and construction work. The 
results presented in table 3 reveal no substan- 
tial differences between upwind and downwind 
fallout rates. 


Soil Sampling 


Soil samples are collected during the second 
and fourth quarters each year. Beginning with 
the second quarter 1961 the number of sam- 
pling locations were increased from five to 
eleven as shown in figure 1. The second quarter 
average concentrations in soil based on the 
eleven samples were 87 puc a/gm and 23 uye 
B-y/gm. Based on the original five stations the 
average concentrations were 70 uuc a/gm and 
19 pyc B-y/gm. 


An incinerator for burning contaminated 
combustible material is located in the waste 
disposal plant. The exhaust from the incinera- 
tor passes through a wet gas scrubber and a 
filter before entering the stack. 

During the first quarter 1961 the incinerator 
was operated on three occasions. The average 
radioactivity at the stock during operation was 
34 wuc/m* (compare with table 1 line 7). The 
incinerator was not used during the second 
quarter 1961. Plans were under way to process 
and package all combustible radioactive wastes 
for shipment to Oak Ridge, Tennessee, for land 
burial. 


Area Monitoring 


Continuous weekly samples of airborne par- 
ticulates are collected at four area monitoring 
stations shown in figure 2. Average concentra- 
tions of radioactivity in air for the first and 
second quarters 1961 are presented in table 4. 
These concentrations may be compared with 
table 1 line 7. 

Beta-gamma radiation levels are also con- 
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FIGURE 2.—SHIPPINGPORT POWER STATION, 


SAMPLING LOCATIONS 


tinuously monitored at the four area monitor- 
ing stations. There was no significant difference 
in average levels among the four stations. The 
average beta-gamma level for each of the first 
two quarters of 1961 was 0.012 mrem/hr. 

Weekly fallout samples are collected at the 
four area monitoring stations. The gross beta 
activity in fallout for the first and second 
quarters 1961 is given in table 5. 


Liquid Radioactive Waste Monitoring 


Tritium (H*) is released periodically in con- 
trolled quantities and concentrations to the 
Ohio River. Toward the end of 1960 the ion 
exchange resin in the reactor coolant purifica- 
tion system was changed from a natural lithium 
hydroxyl form to a lithium-7 enriched form. 
This change has resulted in a decrease in 
tritium production within the reactor by a 
factor of about 30. The total tritium activities 
released to the Ohio River during the fourth 
quarter 1960 and first and second quarters 
1961 were 51.3, 10.7, and 1.5 curies respec- 


TaBLE 4.—AIRBORNE PARTICULATE 
RADIOACTIVITY 
[Average concentrations in uuc/m)| 
pling location | First quarter 1961 | Second quarter 1961 
| , 
SW of sits 1.1 1.0 
NW of sit 1.0 No data 
Db wind 
On site, SE of main 
dg 0.7 (¢ 
NE of site 1.1 1.0 
Aver of all stations 1.0 0.9 


TaBLe 5.—GROSS BETA ACTIVITY IN FALLOUT 


|Average concentrations in mc/km?*/month*] 


ampling location First quarter 1961 Second quarter 1961 


Upwind: 


4 mi. SW of site___- 1.2 0. 

bo mi. NW of site__- 1.5 1.0 
Downwind 

On site, SE of main 

bldg ' 1.3 0.8 

4 mi. NE of site : 1.7 0.8 
Average of all stations : 1.4 0.8 

® One mc/km? 2.59 mc/mi?. 


tively. The average tritium concentrations in 
the plant effluent channel during tritium dis- 
charge were 7,200, 4,300, and 170 uue/liter 
for the same three quarters. 

Gross radioactivity of unidentified nuclides 
(does not include tritium) discharged during 
the first and second quarters 1961 totaled 23.7 
and 22.0 millicuries respectively. Average con- 
centrations in the effluent channel during re- 
lease were 4.3 and 2.2 uyc/liter. These concen- 
trations are in addition to normal background 
radioactivity in the condenser cooling water 
used for dilution in the effluent channel prior 
to dischage to the Ohio River. Although the 
Plant has conservatively adopted the most re- 
strictive MPC as its guide (see table 1 line 4), 
a less restrictive guide as in table 1 line 3 
could be justified on the basis that radium-226 
and radium-228 should not be expected from 
the type of operation at Shippingport. 

Continuous weekly water samples are col- 
lected from four locations on the Ohio River, 
and a weekly grab sample is taken at dam +7. 
The stations are listed by name in table 6 and 
their locations shown in figure 2. The beta ac- 
tivity given in table 6 includes naturally-occur- 
ring potassium-40 which averaged 2.1 and 1.1 
uuc/liter in the Ohio River during first and 
second quarters 1961 respectively. 


8 Taste 6.—GROSS ALPHA AND BETA 
“CONCENTRATIONS IN THE OHIO RIVER 


[Average concentrations in uyuc/liter} 


| 

First quarter 1961 Second quarter 1961 
Sampling station ; 
| 


Aloha Beta Alpha | Beta 

———_— - -_ - = —— | — 
Upstream: 

Phillips Power Station__-_- 0.9 7.1 1.2 9.2 

Shippingport intake__- . 1.0 7.4 ®*1.5 6.9 
Downstream: 

Shippingport outfall______- 1.0 15.9 a 8.3 

Midland intake _ 1.5 11.8 con 8.4 

Dam No. 7 : "2.6 8.4 "te 7. 

East Live rpool, 0 1.6 8.5 0.7 5.58 





* Weekly grab sample averages. 
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Reported Nuclear Detonations 


Radiological Health Data, Volume II, Num- 
bers 10, 11, and 12, and Volume III, Numbers 
1, 2, and 3, published summary information on 
the Union of Soviet Socialist Republics and the 
United States reported nuclear detonations 
through February 28, 1962. The following 


table gives information on the subsequent tests 
reported through March 31, 1962. Low yield 
range has been announced as meaning about a 
nominal (20 kiloton yield); low-intermediate 
to mean between a nominal and one megaton 
yield. 


NUCLEAR TEST DETONATIONS REPORTED DURING MARCH 1962 


Test number Location Date Size Ty] 
20 Nevada Test Site March 5 Low yield Underground 
ai... Nevada Test Site__- March 6 Low yield Underground 
22 Nevada Test Site_- March 8 Low yield Underground 
23 Nevada Test Site__- March 15 Low yield Underground 
24 Nevada Test Site__- March 28_-- Low yield Underground 
25 : Nevada Test Site__- March 31_-.- Low yield Underground 
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